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(54) AIR‑SOURCE HEAT PUMP AIR CONDITIONER

(57) An air-source heat pump air conditioner, which
comprises: a housing (200), an electrical control box
(100), an air-side heat exchange mechanism, a hydraulic
mechanism, and a compressor (400). The housing (200)
is divided into an upper chamber (203) and a lower
chamber by means of a first partition plate. The upper
chamber (203) and lower chamber are arranged side by
side in a vertical direction. The lower chamber is divided
into a first chamber (204) and a second chamber (205) by
means of a second partition plate (202). And the first
chamber (204) and second chamber (205) are arranged
side by side in a horizontal direction, such that compo-
nents such as the electrical control box (100), the air-side
heat exchange mechanism, the hydraulic mechanism,

and the compressor (400) can be arranged in different
chambers, thereby facilitating installation and disassem-
bly, and improving space utilization. The electrical control
box (100) is arranged in the upper chamber (203), the air-
side heat exchange mechanism is arranged in the first
chamber (204), and the hydraulic mechanism and the
compressor (400) are arranged in the second chamber
(205), allowing for the convenient disassembly and main-
tenance of the electrical control box (100); moreover, the
air-side heat exchange mechanism, the hydraulic me-
chanism, and the compressor (400) have relatively low
centers of gravity, thereby improving stability, while pro-
viding a compact overall structure, and reducing occu-
pied space.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority from
Chinese patent application No. 202211483133.X, en-
titled "Air-Source Heat Pump Air Conditioner" and filed
on November 24, 2022, as well as Chinese patent appli-
cation No. 202211482403.5, entitled "Electric Control
Box and Air-Source Heat Pump Air Conditioner" and filed
on November 24, 2022, the entire contents of which are
incorporated herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to the technical
field of air conditioning apparatuses, and in particular to
an air-source heat pump air conditioner.

BACKGROUND

[0003] This section only provides background informa-
tion related to the present disclosure, which is not ne-
cessarily the prior art.
[0004] An air-source heat pump air conditioner, which
is also known as low-temperature heating unit, has good
energy-saving performance and is increasingly favored
by consumers. At present, for air-source heat pump air
conditioners in which a host and a hydraulic module are
integrated, arrangement of members thereof is relatively
messy, and the difficulty of maintenance and disassem-
bly is high.

SUMMARY

[0005] An object of the present disclosure is to at least
solve the problem of messy arrangement of members
and difficult maintenance and disassembly of air-source
heat pump air conditioners, and this object is achieved
through the following technical solutions.
[0006] A first aspect of the present disclosure proposes
an air-source heat pump air conditioner, which com-
prises:

a housing, inside which a first partition and a second
partition are provided; the first partition dividing the
housing into an upper chamber and a lower chamber
which are arranged side by side in a vertical direc-
tion, and the second partition dividing the lower
chamber into a first chamber and a second chamber
which are arranged side by side in a horizontal
direction;

an electric control box, which is provided inside the
upper chamber;

an air side heat exchange mechanism, which is
provided inside the first chamber; and

a hydraulic mechanism and a compressor, which are
provided inside the second chamber.

[0007] According to the air-source heat pump air con-
ditioner of the present disclosure, the housing is divided
by the first partition into the upper chamber and the lower
chamber which are arranged side by side in the up-and-
down direction, and the lower chamber is further divided
by the second partition into the first chamber and the
second chamber which are arranged side by side in the
horizontal direction, so that members such as the electric
control box, the air side heat exchange mechanism, the
hydraulic mechanism and the compressor can be ar-
ranged in separate chambers. The messy degree of
members is improved, and installation and disassembly
are convenient, which is advantageous for improving
maintenance efficiency. By arranging the electric control
box in the upper chamber, arranging the air side heat
exchange mechanism in the first chamber, and arranging
the hydraulic mechanism and the compressor in the
second chamber, the disassembly and maintenance of
the electric control box is facilitated, and the centers of
gravity of the air side heat exchange mechanism, the
hydraulic mechanism and the compressor are made low-
er, with better stability. At the same time, the whole
machine has a compact structure and occupies less
space.
[0008] In addition, the air-source heat pump air condi-
tioner according to the present disclosure may also have
the following additional technical features.
[0009] In some embodiments of the present disclo-
sure, the housing comprises a bottom wall, a top wall,
and side walls, the side walls being arranged between the
bottom wall and the top wall;

the first partition is connected to the side walls, the
upper chamber is formed between the first partition
and the top wall, and the lower chamber is formed
between the first partition and the bottom wall; and

the second partition is respectively connected to the
first partition and the bottom wall, the first chamber is
formed between the second partition and the side
wall located on one side of the second partition, and
the second chamber is formed between the second
partition and the side wall located on the other side of
the second partition.

[0010] In some embodiments of the present disclo-
sure, the bottom wall, the top wall and the first partition
are arranged in parallel; and/or
the side walls are arranged perpendicular to the bottom
wall and the top wall, and the second partition is arranged
perpendicular to the top wall and the bottom wall.
[0011] Insome embodiments of the present disclosure,
the air side heat exchange mechanism comprises an air
side heat exchanger and a fan blade assembly, the air
side heat exchanger and the fan blade assembly are both
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arranged inside the second chamber, and the air side
heat exchanger is arranged outside the fan blade as-
sembly.
[0012] In some embodiments of the present disclo-
sure, the hydraulic mechanism comprises a water side
heat exchanger, which is arranged on the bottom wall of
the second chamber, and the compressor is arranged
above the water side heat exchanger.
[0013] In some embodiments of the present disclo-
sure, the hydraulic mechanism further comprises a water
pump and a water delivery pipeline, the water delivery
pipeline is communicated with a water flow pipeline of the
water side heat exchanger, and the water pump is ar-
ranged on the water delivery pipeline; and
[0014] the water pump is arranged on an outer side of
the housing; or the water pump is arranged above the
water side heat exchanger and located on one side of the
compressor in the horizontal direction.
[0015] In some embodiments of the present disclo-
sure, the air-source heat pump air conditioner further
comprises a first support member connected to one side
of the second partition that faces the second chamber,
and the compressor and/or the water pump are arranged
on the first support member.
[0016] In some embodiments of the present disclo-
sure, a support part is provided on one side of the second
partition that faces the second chamber, and the first
support member is arranged on the support part.
[0017] In some embodiments of the present disclo-
sure, the second partition comprises a first support sur-
face and a second support surface arranged at an angle,
and the first support surface is connected to the second
support surface; and
the support part comprises a first support sub part and a
second support sub part, the first support sub part is
arranged on the first support surface, the second support
sub part is arranged on the second support surface, and
the first support member is arranged on the first support
sub part and the second support sub part.
[0018] In some embodiments of the present disclo-
sure, at least three fixed positions are provided on the
support part, and successive connecting lines of the at
least three fixed positions are arranged in a polygonal
shape; and
the first support member is arranged at the fixed posi-
tions.
[0019] In some embodiments of the present disclo-
sure, the first support member is provided with a first
support position and a second support position, the first
support position is arranged on one side of the second
support position that is near the second partition, the
compressor is arranged at the first support position,
and the water pump is arranged at the second support
position.
[0020] In some embodiments of the present disclo-
sure, the air-source heat pump air conditioner further
comprises a second support member, and the water
pump is arranged on the first support member through

the second support member.
[0021] In some embodiments of the present disclo-
sure, a first fixing member is provided on the second
support member, and a second fixing member is provided
on the first support member; the second support member
can slide along a plate surface of the first support member
to the second support position, and after the second
support member slides to the second support position,
the first fixing member and the second fixing member
cooperate to fix the second support member on the first
support member.
[0022] In some embodiments of the present disclo-
sure, the air-source heat pump air conditioner further
comprises a third support member, which is supported
at one end of the first support member that is away from
the first partition.
[0023] In some embodiments of the present disclo-
sure, the third support member is detachably connected
to the first support member.
[0024] In some embodiments of the present disclo-
sure, a third fixing member is provided on the bottom
wall of the second chamber, and a fourth fixing member is
provided on the water side heat exchanger; the water
side heat exchanger can slide along the bottom wall of the
second chamber, and after the water side heat exchan-
ger slides in place along the bottom wall of the second
chamber, the third fixing member and the fourth fixing
member are cooperatively connected to fix the water side
heat exchanger on the bottom wall of the second cham-
ber.
[0025] In some embodiments of the present disclo-
sure, the third fixing member comprises a first limiting
part and a first installation part, a pressing groove is
provided on the first limiting part, and a groove opening
of the pressing groove is horizontally arranged; the fourth
fixing member comprises a second limiting part and a
second installation part; the second limiting part can be
inserted into the pressing groove under the sliding action
of the water side heat exchanger along the bottom wall of
the second chamber, and when the second limiting part is
inserted into the pressing groove, the second installation
part is cooperatively fixed and connected to the first
installation part.
[0026] In some embodiments of the present disclo-
sure, the water side heat exchanger is a double-pipe
heat exchanger.
[0027] In some embodiments of the present disclo-
sure, the electric control box comprises:

a box body; and

an electric control assembly, which is arranged in-
side the box body.

[0028] In some embodiments of the present disclo-
sure, the box body is provided with a first air inlet and
a first air outlet that are communicated with the box body,
and the first air outlet is arranged near an air inflow end of
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the fan blade assembly relative to the first air inlet.
[0029] In some embodiments of the present disclo-
sure, the first air outlet is provided with a first water
blocking assembly; and/or
the housing is provided with a heat dissipation air inlet
corresponding to the upper chamber and a whole ma-
chine air outlet corresponding to the first chamber, and
the first air inlet and/or the heat dissipation air inlet is
provided with a second water blocking assembly.
[0030] In some embodiments of the present disclo-
sure, the electric control box further comprises a heat
dissipation assembly, which is connected to the box body
and arranged corresponding to the electric control as-
sembly.
[0031] In some embodiments of the present disclo-
sure, the box body comprises a bottom plate, a top plate,
and side plates connected between the bottom plate and
the top plate; the electric control assembly is arranged on
an inner side surface of the side plate, and the heat
dissipation assembly is arranged on an outer side sur-
face of the side plate.
[0032] In some embodiments of the present disclo-
sure, the electric control assembly comprises a module
board, a filtering board and a main control board; the
module board, the filtering board and the main control
board are all arranged on the inner side surface of the
side plate, and the heat dissipation assembly is arranged
on an outer side surface of the box body at a position
corresponding to the module board.
[0033] In some embodiments of the present disclo-
sure, the side plates comprise a first sub plate and a
second sub plate arranged in sequence in a circumfer-
ential direction of the top plate and connected to each
other, and the first sub plate and the second sub plate are
arranged at a right angle; and
the module board, the filtering board and the main control
board are all arranged on the first sub plate, or two of the
module board, the filtering board and the main control
board are arranged on the first sub plate, and the other is
arranged on the second sub plate.
[0034] In some embodiments of the present disclo-
sure, the electric control box further comprises a fixed
bracket connected to the first sub plate, the main control
board is arranged on the fixed bracket, and an installation
gap is provided between the fixed bracket and the first
sub plate; the filtering board is arranged within the in-
stallation gap and connected to the first sub plate, and the
filtering board can slide relative to the first sub plate in a
direction from the bottom plate to the top plate.
[0035] In some embodiments of the present disclo-
sure, the module board is arranged on the second sub
plate, and the filtering board and the main control board
are arranged on the first sub plate; and
an end of the bottom plate that is near the second sub
plate is recessed away from the top plate to form a recess
part, which has a side surface part parallel to the side
plate, and the module board is inserted into the recess
part.

[0036] In some embodiments of the present disclo-
sure, a sliding limit part is provided on the second sub
plate, and the module board is connected to the sliding
limit part; the sliding limit part restricts the module board
from moving in a direction perpendicular to the direction
from the bottom plate to the top plate, and enables the
module board to slide in the direction from the bottom
plate to the top plate.
[0037] In some embodiments of the present disclo-
sure, the heat dissipation assembly is provided with a
ventilation channel, which has a second air inlet and a
second air outlet; the second air outlet is arranged near
the air inflow end of the fan blade assembly relative to the
second air inlet.
[0038] In some embodiments of the present disclo-
sure, the heat dissipation assembly comprises an air
guide cover and a heat dissipation member; the air guide
cover is fixedly attached to the outer side surface of the
box body, the ventilation channel is formed inside the air
guide cover, and the heat dissipation member is arranged
inside the ventilation channel.
[0039] In some embodiments of the present disclo-
sure, the heat dissipation assembly comprises a refrig-
erant radiator and a refrigerant connecting pipe; the
refrigerant radiator is internally provided with a refrigerant
flow channel, which is communicated with a refrigerant
circuit of the air-source heat pump air conditioner through
the refrigerant connecting pipe, so that the refrigerant in
the refrigerant circuit flows through the refrigerant flow
channel.
[0040] In some embodiments of the present disclo-
sure, an installation plate is provided inside the box body,
the electric control assembly is arranged on one side of a
plate surface of the installation plate, the refrigerant
radiator is arranged on the other side of the plate surface
of the installation plate, and the electric control assembly
is arranged corresponding to the refrigerant radiator.
[0041] In some embodiments of the present disclo-
sure, the electric control box further comprises a flow
disturbing assembly, which is arranged inside the box
body for disturbing the air inside the box body.
[0042] In some embodiments of the present disclo-
sure, the box body comprises a first part and a second
part, which enclose the box body and which are detach-
ably connected.
[0043] In some embodiments of the present disclo-
sure, the water delivery pipeline comprises a water inflow
pipe and a water outflow pipe, the water inflow pipe is
connected to a water inlet of the water flow pipeline, and
the water outflow pipe is connected to the water inlet of
the water flow pipeline; and
in the vertical direction, the position of a water inlet of the
water inflow pipe is higher than the highest position of the
water flow pipeline and the highest position of the water
inflow pipe, and is located at the highest point of the water
inflow pipe; the position of a drainage outlet of the water
outflow pipe is lower than the lowest position of the water
flow pipeline and the lowest position of the water inflow
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pipe, and is located at the lowest point of the water outflow
pipe.
[0044] In some embodiments of the present disclo-
sure, the housing is provided with a pipe inlet and a pipe
outlet, the water inflow pipe penetrates into the pipe inlet
and is in clearance fit with the pipe outlet, and the water
outflow pipe penetrates into the pipe outlet and is in
clearance fit with the pipe outlet.
[0045] In some embodiments of the present disclo-
sure, the pipe inlet and the pipe outlet are both arranged
on a left side wall or a right side wall of the housing.
[0046] In some embodiments of the present disclo-
sure, a heating tube is arranged inside the first chamber.
[0047] In some embodiments of the present disclo-
sure, two ends of the heating tube are tilted upward
relative to the middle of the heating tube, and the two
ends of the heating tube are wiring terminals.
[0048] In some embodiments of the present disclo-
sure, the heating tube is fixed to the bottom wall of the
housing through a buckle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0049] Upon reading the detailed description of the
preferred embodiments below, various other advantages
and benefits will become clear to those skilled in the art.
The accompanying drawings are only used for the pur-
pose of illustrating preferred embodiments, and should
not be considered as a limitation to the present disclo-
sure. Moreover, throughout the drawings, the same re-
ference signs are used to denote the same components.
In the drawings:

FIG. 1 is a schematic internal view of the air-source
heat pump air conditioner provided in some embodi-
ments of the present disclosure;

FIG. 2 is a schematic view of airflow of the air-source
heat pump air conditioner shown in FIG. 1;

FIG. 3 is a schematic view of FIG. 1 from a rear
perspective; FIG. 4 shows a schematic assembly
view of a bottom wall of a housing, a second partition,
a first support member, and a third support member
provided in some embodiments of the present dis-
closure;

FIG. 5 is a schematic view of FIG. 4 with the first
support member omitted;

FIG. 6 is an enlarged view of part D in FIG. 5;

FIG. 7 is a schematic view of assembling a water side
heat exchanger in FIG. 4;

FIG. 8 is a schematic view of a second support
member provided in some embodiments of the pre-
sent disclosure;

FIG. 9 is a schematic perspective view of FIG. 8;

FIG. 10 is a schematic view of the first support
member provided in some embodiments of the pre-
sent disclosure;

FIG. 11 is an enlarged view of part F in FIG. 10;

FIG. 12 is a schematic view of a water pump installed
on the first support member provided in some em-
bodiments of the present disclosure;

FIG. 13 is a schematic view of FIG. 12 from another
angle;

FIG. 14 is a schematic view of a water side heat
exchanger installed on the bottom wall provided by
some embodiments of the present disclosure;

FIG. 15 is a schematic view of the bottom wall
provided by some embodiments of the present dis-
closure;

FIG. 16 is a schematic enlarged view of part G in FIG.
15;

FIG. 17 is a schematic view of a fourth fixing member
provided in some embodiments of the present dis-
closure;

FIG. 18 is a schematic exploded view of an electric
control box of the air-source heat pump air condi-
tioner shown in FIG. 1;

FIG. 19 is a schematic view of a second part of FIG.
18;

FIG. 20 is a schematic view of a first partition of the
air-source heat pump air conditioner shown in FIG. 1;

FIG. 21 is a schematic view of the first partition of the
air-source heat pump air conditioner shown in FIG. 1,
which is provided with a first water blocking assem-
bly;

FIG. 22 is a schematic view of the first water blocking
assembly of the air-source heat pump air conditioner
shown in FIG. 1;

FIG. 23 is a schematic view of an airflow channel of
the air-source heat pump air conditioner shown in
FIG. 1;

FIG. 24 shows a schematic internal view of another
air-source heat pump air conditioner provided by
some embodiments of the present disclosure;

FIG. 25 is a schematic view of a first part of the
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electric control box of the air-source heat pump air
conditioner shown in FIG. 24;

FIG. 26 is a schematic view of a second part of the
electric control box of the air-source heat pump air
conditioner shown in FIG. 24;

FIG. 27 shows a schematic exploded view of the
electric control box of the air-source heat pump air
conditioner provided in some embodiments of the
present disclosure;

FIG. 28 is a schematic internal perspective view of
the electric control box shown in FIG. 27;

FIG. 29 is a schematic internal view of the air-source
heat pump air conditioner provided in some embodi-
ments of the present disclosure;

FIG. 30 is a schematic view of a heating tube shown
in FIG. 29 installed on the bottom wall; and

FIG. 31 is a schematic view of the heating tube
shown in FIG. 29 mated with a buckle.

[0050] List of reference signs:

100: electric control box; 110: box body; 111: first air
inlet; 112: first air outlet; 113: first part; 114: second
part; 115: top plate; 116: bottom plate; 1161: recess
part; 1162: side surface part; 117: side plate; 1171:
first sub plate; 1172: second sub plate; 1173: third
sub plate; 1174: fourth sub plate; 1175: fixed bracket;
118: installation plate; 120: electric control assembly;
121: module board; 122: filtering board; 123: main
control board; 124: terminal block; 130: heat dissipa-
tion assembly; 131: heat dissipation member; 132:
air guide cover; 133: second air inlet; 134: second air
outlet; 140: refrigerant radiator; 150: refrigerant con-
necting pipe; 160: flow disturbing assembly;

200: housing; 201: first partition; 2011: first edgefold;
2012: first through opening; 2013: airflow channel;
2014: second through opening; 202: second parti-
tion; 2021: first support surface; 2022: second sup-
port surface; 2023: first support sub part; 2024:
second support sub part; 2025: screw hole; 203:
upper chamber; 204: first chamber; 205: second
chamber; 206: bottom wall; 210: first support mem-
ber; 211: second fixing member; 212: first mating
member; 2121: connection part; 2122: restriction
part; 2123: folded part; 213: groove; 214 threaded
hole; 2101: first support position; 2102: second sup-
port position; 220: second support member; 221: first
fixing member; 222: second mating member; 230:
third support member; 240: third fixing member; 241:
first limiting part; 242: first installation part; 243: fixed
plate; 250: fourth fixing member; 251: second limiting

part; 252: second installation part; 260: first water
blocking assembly; 261: first water blocking plate;
262: first flange; 263: second flange; 264: connection
flange; 265: welding hole;

300: fan blade assembly; 310: air side heat exchan-
ger;

400: compressor;

500: water pump; 510: water inflow pipe; 520:
water outflow pipe;

600: water side heat exchanger;

800: heating tube; 810: wiring terminal; 820:
buckle;

A: Airflow.

DETAILED DESCRIPTION

[0051] Hereinafter, exemplary embodiments of the
present disclosure will be described in greater detail with
reference to the accompanying drawings. Although the
exemplary embodiments of the present disclosure are
shown in the drawings, it should be understood that the
present disclosure may be implemented in various forms
and should not be limited by the embodiments set forth
herein. On the contrary, these embodiments are provided
to enable a more thorough understanding of the present
disclosure and to fully convey the scope of the present
disclosure to those skilled in the art.
[0052] It should be understood that the terms used
herein are only for the purpose of describing specific
exemplary embodiments, and are not intended to be
limitative. Unless clearly indicated otherwise in the con-
text, singular forms "a", "an", and "said" as used herein
may also mean that plural forms are included. Terms
"include", "comprise", "contain" and "have" are inclusive,
and therefore indicate the existence of the stated fea-
tures, steps, operations, elements and/or components,
but do not exclude the existence or addition of one or
more other features, steps, operations, elements, com-
ponents, and/or combinations thereof. The method
steps, processes, and operations described herein
should not be interpreted as requiring them to be exe-
cuted in the specific order described or illustrated, unless
the order of execution is clearly indicated. It should also
be understood that additional or alternative steps may be
used.
[0053] Although terms "first", "second", "third" and the
like may be used herein to describe multiple elements,
components, regions, layers and/or sections, these ele-
ments, components, regions, layers and/or sections
should not be limited by these terms. These terms may
only be used to distinguish one element, component,
region, layer or section from another region, layer or
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section. Unless clearly indicated in the context, terms
such as "first", "second" and other numerical terms do not
imply an order or sequence when they are used herein.
Therefore, the first element, component, region, layer or
section discussed below may be referred to as a second
element, component, region, layer or section without
departing from the teachings of the exemplary embodi-
ments.
[0054] For ease of description, spatial relative terms
may be used herein to describe the relationship of one
element or feature relative to another element or feature
as shown in the drawings. These relative terms are, for
example, "inner", "outer", "inside", "outside", "below",
"under", "above", "over", etc. These spatial relative terms
are intended to include different orientations of the device
in use or in operation in addition to the orientation de-
picted in the drawings. For example, if the device in the
figure is turned over, then elements described as "below
other elements or features" or "under other elements or
features" will be oriented "above the other elements or
features" or "over the other elements or features". Thus,
the exemplary term "below" may include orientations of
both above and below. The device can be otherwise
oriented (rotated by 90 degrees or in other directions),
and the spatial relationship descriptors used herein will
be explained accordingly.
[0055] As shown in FIGS. 1‑31, an embodiment of a
first aspect of the present application provides an air-
source heat pump air conditioner, which includes a hous-
ing 200, an electric control box 100, an air side heat
exchange mechanism, a hydraulic mechanism, and a
compressor 400. The housing 200 is internally provided
with a first partition 201 and a second partition 202. The
first partition 201 divides the housing 200 into an upper
chamber 203 and a lower chamber, and the second
partition 202 divides the lower chamber into a first cham-
ber 204 and a second chamber 205. The electric control
box 100 is arranged inside the upper chamber 203, the air
side heat exchange mechanism is arranged inside the
first chamber 204, and the hydraulic mechanism and the
compressor are arranged inside the second chamber
205.
[0056] The housing 200 is an installation carrier for the
members of the air-source heat pump air conditioner, and
it can be of any shape. In this embodiment, the housing
200 has a rectangular shape, and includes a top wall, a
bottom wall 206, and side walls. Upper ends of the side
walls are connected to the top wall, and lower ends of the
side walls are connected to the bottom wall 206. The side
walls cooperate with the top wall and the bottom wall 206
to enclose a chamber for accommodating functional
members. The side walls include a rear side wall, a left
side wall, a front side wall, and a right side wall, which are
connected end-to-end in sequence. In order to facilitate
the disassembly of the members inside the housing, the
side walls can usually be designed in a detachable man-
ner.
[0057] It should be noted that the definitions involved in

this embodiment, such as upper, lower, front, rear, left
and right, are based on the orientation of the air-source
heat pump air conditioner after it is installed in the usage
environment. Specifically, the side of the air-source heat
pump air conditioner that is near buildings such as a wall
is the rear side, the side opposite to the rear side is the
front side, the other horizontal direction perpendicular to
the front-and-rear direction is the left-and-right direction,
and the vertical direction is the up-and-down direction. In
this embodiment, the top wall is located above the bottom
wall 206, and the orientational words in the rear side wall,
left side wall, front side wall and right side wall have
certain orientational definitions. That is, the rear side wall
is the side wall of the housing 200 that faces the rear, the
left side wall is the side wall of the housing 200 that faces
the left, the front side wall is the side wall of the housing
200 that faces the front, and the right side wall is the side
wall of the housing 200 that faces the right.
[0058] Referring to FIGS. 1 and 2, the air side heat
exchange mechanism includes an air side heat exchan-
ger 310, which is arranged inside the first chamber 204.
The hydraulic mechanism includes a water side heat
exchanger 600, which is arranged inside the second
chamber 205.
[0059] In order to ensure the heat exchange efficiency
between the refrigerant and air in the air side heat ex-
changer 310, generally, the air-source heat pump air
conditioner can also be provided with a fan blade assem-
bly 300 corresponding to the air side heat exchanger 310,
and the fan blade assembly 300 is arranged inside the
first chamber 204. Specifically, the air side heat exchan-
ger 310 can be arranged outside of the fan blade assem-
bly 300, as shown in FIGS. 1 and 2. In this embodiment,
the air side heat exchanger 310 is arranged in an L-shape
inside the first chamber 204, and is located near the left
side wall and the rear side wall that form the first chamber
204. The air side heat exchanger310 can be a finned heat
exchanger.
[0060] The fan blade assembly 300 is used to promote
air flow. The fan blade assembly 300 can be an assembly
such as an axial flow fan, which includes fan blades and a
driving member. The driving member can be in the form of
a motor in cooperation with a transmission member. The
driving member is connected to the fan blades to drive
them to rotate, so that air flows around the air side heat
exchanger 310, allowing the air side heat exchanger to
come into contact with the flowing air to improve heat
exchange efficiency.
[0061] The water side heat exchanger 600 includes a
refrigerant pipeline and a water flow pipeline. Typically,
an expansion valve can also be arranged between the
refrigerant pipeline of the water side heat exchanger 600
and the air side heat exchanger 310 to convert high-
pressure gas into low-pressure gas. The air-source heat
pump air conditioner can achieve both cooling and heat-
ing.
[0062] During the heating process of the air-source
heat pump air conditioner, the compressor 400, the re-
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frigerant pipeline of the water side heat exchanger 600,
the expansion valve, and the air side heat exchanger 310
are sequentially connected in series through refrigerant
pipes, forming a closed circuit. The working principle of
heating is roughly as follows: the compressor 400 deli-
vers high-temperature and high-pressure gaseous refrig-
erant to the refrigerant pipeline of the water side heat
exchanger 600. The refrigerant in the refrigerant pipeline
exchanges heat with the water flow in the water flow
pipeline. The refrigerant pipeline outputs low-tempera-
ture and high-pressure (the low temperature is defined
relative to the high temperature, and the low temperature
can also be considered as conventional medium tem-
perature) liquid refrigerant. The low-temperature and
high-pressure liquid refrigerant is converted into low-
pressure liquid refrigerant through the expansion valve.
The liquid refrigerant vaporizes and absorbs heat in the
air side heat exchanger 310 before entering the com-
pressor 400, completing a heating and heat exchange
process.
[0063] During the cooling process of the air-source
heat pump air conditioner, the compressor 400, the air
side heat exchanger 310, the expansion valve, and the
refrigerant pipeline of the water side heat exchanger 600
are sequentially connected in series through the refrig-
erant pipes, forming a closed circuit. The working prin-
ciple of cooling is roughly as follows: the compressor 400
delivers high-temperature and high-pressure gaseous
refrigerant to the refrigerant pipeline of the air side heat
exchanger 310. The refrigerant in the air side heat ex-
changer 310 exchanges heat with air, and then low-
temperature and high-pressure liquid refrigerant is out-
put. The low-temperature and high-pressure liquid refrig-
erant is converted into low-pressure liquid refrigerant
through the expansion valve. The liquid refrigerant flows
into the refrigerant pipeline of the water side heat ex-
changer 600. In the water side heat exchanger, the liquid
refrigerant exchanges heat with the water flow in the
water flow pipeline, vaporizes, absorbs heat, and then
enters the compressor 400, completing a cooling and
heat exchange process.
[0064] In the heating process, the air side heat ex-
changer is equivalent to an evaporator, and in the cooling
process, the air side heat exchanger is equivalent to a
condenser. The switching between cooling and heating
processes can be achieved by connecting a four-way
valve to a refrigerant outlet of the compressor.
[0065] The water flow pipeline of the water side heat
exchanger 600 can also be connected with a water pump
500 and a water delivery pipeline. The water delivery
pipeline is communicated with the water flow pipeline of
the water side heat exchanger 600, and the water pump is
arranged on the water delivery pipeline. The water pump
500 can drive water to circulate in the water flow pipeline,
and can also be arranged in the second chamber 205.
[0066] In the air-source heat pump air conditioner of
this embodiment, the housing 200 is divided into the
upper chamber 203 and the lower chamber by the first

partition 201, and the lower chamber is further divided
into the first chamber 204 and the second chamber 205
by the second partition 202, so that members such as the
electric control box 100, the air side heat exchange
mechanism, the hydraulic mechanism, and the compres-
sor 400 can be arranged in separate chambers, making
the installation convenient and improving space utiliza-
tion. By arranging the electric control box 100 in the upper
chamber 203, arranging the air side heat exchange me-
chanism in the first chamber 204, and arranging the
hydraulic mechanism and the compressor in the second
chamber 205, the disassembly and maintenance of the
electric control box 100 is facilitated, and the centers of
gravity of the air side heat exchange mechanism, the
hydraulic mechanism and the compressor 400 are made
lower, with better stability. The whole machine has a
compact structure and occupies less space.
[0067] The second chamber 205 and the first chamber
204 can be arranged in sequence in the vertical direction
or horizontal direction. In this embodiment, in order to
avoid the height of the housing 200 being too high and to
make reasonable use of the lateral space, referring to
FIGS. 1, 2 and 24, the second chamber 205 and the first
chamber 204 are arranged side by side in the horizontal
direction.
[0068] Specifically, the second chamber 205 and the
first chamber 204 can be arranged in sequence in the left-
and-right direction of the housing 200; the first chamber
204 can be located on the left side of the second chamber
205, and the first chamber 204 can also be located on the
right side of the second chamber 205. The second cham-
ber 205 and the first chamber 204 can also be arranged in
sequence in the front-and-rear direction of the housing
200; the first chamber 204 can be located on the rear side
of the second chamber 205, and the first chamber 204
can also be located on the front side of the second
chamber 205.
[0069] Referring to FIGS. 1, 2, and 22, in this embodi-
ment, the second chamber 205 is located on the right side
of the first chamber 204, that is, the first chamber 204 is
formed on the left side of the second partition 202, and the
second chamber 205 is formed on the right side of the
second partition 202.
[0070] In an implementation, the first partition 201 is
fixed to inner side surfaces of the side walls, the upper
chamber 203 is formed between the top wall and the first
partition 201, and the lower chamber is formed between
the bottom wall 206 and the first partition 201; the second
partition 202 is connected between the first partition 201
and the bottom wall 206; the first chamber 204 is formed
between the second partition 202 and a side wall (the left
side wall and a part of the rear side wall located on the left
side of the second partition 202) located on one side of
the second partition 202, and the second chamber 205 is
formed between the second partition 202 and a side wall
(the right side wall and a part of the rear side wall located
on the right side of the second partition 202) located on
the other side of the second partition 202.
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[0071] Optionally, the top wall, the bottom wall 206 and
the first partition 201 are arranged in parallel, the side
walls are arranged perpendicular to the bottom wall 206
and the top wall, and the second partition 202 is arranged
perpendicular to the top wall and the bottom wall 206,
thereby forming a relatively square first chamber 204 and
second chamber 205, which facilitates the arrangement
and installation of corresponding members.
[0072] It should be noted that according to design
requirements, the bottom wall 206, the top wall and the
first partition 201 may not be arranged in parallel. For
example, the first partition 201 may be inclined, while the
bottom wall 206 and the top wall are horizontally ar-
ranged; the side walls are also not limited to being per-
pendicular to both the bottomwall 206 and the top wall, for
example, the side walls may be inclined; the second
partition 202 may also be inclined.
[0073] When the first chamber 204 and the second
chamber 205 are horizontally arranged in sequence,
optionally, the water side heat exchanger 600 can be
placed on the bottom wall 206 corresponding to the
second chamber 205, and the compressor 400 can be
placed above the water side heat exchanger 600.
[0074] Specifically, as shown in FIGS. 1, 2 and 24, a
first support member 210 is also provided inside the
housing 200. The first support member 210 can be in
the form of a plate, a rod, or a frame structure. The second
partition 202 is connected to the first support member
210, and an installation space for installing the water side
heat exchanger 600 is formed between the bottom wall
206 and a lower side of the first support member 210. An
upper side of the first support member 210 is provided
with a first support position 2101 for installing the com-
pressor 400.
[0075] The water side heat exchanger 600 can slide
laterally along the bottom wall 206 into the installation
space, and the compressor 400 can be fixed to the first
support position 2101 by screws.
[0076] The second partition 202 is installed on the
bottom wall 206 and located inside the housing 200, that
is, the second partition 202 is located on a side surface of
the bottom wall 206 that faces upward. By installing the
second partition 202 on the bottom wall 206, the bottom
wall 206 can provide support for the second partition 202.
There are various structural forms of the second partition
202, including a rectangular plate with a rectangular
cross section, a T-shaped plate with a T-shaped cross
section, a U-shaped plate with a U-shaped cross section,
a H-shaped plate with a H-shaped cross section, and a L-
shaped plate with a L-shaped cross section, etc. The
second partition 202 can be a structure that is integrally
formed with the bottom wall 206, or it can be installed on
the bottom wall 206 through welding, screw fixation,
snap-fit, etc.
[0077] The structural form of the first support member
210 can also be configured in various ways as needed,
such as a rectangular plate, an elliptical plate, an irregular
plate, and so on. The second partition 202 and the first

support member 210 can be fixed to each other. Speci-
fically, the second partition 202 and the first support
member 210 may be connected in a non-detachable
way, which can be achieved by welding the second
partition 202 and the first support member 210, or by
integrally forming the second partition 202 and the first
support member 210. The second partition 202 and the
first support member 210 may also be connected in a
detachable way, which can be achieved by screwing or
snap-fitting the second partition 202 with the first support
member 210, or by abutting and supporting the first
support member 210 on the second partition 202, etc.
[0078] The first support member 210 can be connected
to the second partition 202 in the middle of the first
support member 210, and two ends of the first support
member 210 are respectively positioned away from the
second partition 202; at this time, the first support mem-
ber 210 and the second partition 202 form a cross shaped
cross arrangement. Referring to FIG. 4, the first support
member 210 can be connected to the second partition
202 at one end of the first support member 210, and the
other end of the first support member 210 is positioned
away from the second partition 202; at this time, the first
support member 210 is located on one side of the second
partition 202. Arranging the first support member 210 on
one side of the second partition 202 is more advanta-
geous for the arrangement of members of the air-source
heat pump air conditioner, so this embodiment is mainly
explained with the first support member 210 being con-
nected to the second partition 202 at one end of the first
support member 210.
[0079] The first support member 210 is supported by
the second partition 202, and under the support of the
second partition 202, one end of the first support member
210 that is away from the second partition 202 can be
suspended and can support the compressor 400. That is,
the first support member 210 can support the compressor
400 by solely relying on the action of the second partition
202. In other words, the first support member 210 can
independently support the compressor 400 under the
support of the second partition 202. Therefore, the end
of the first support member 210 that is away from the
second partition 202 may not be provided with a corre-
sponding support structure. Accordingly, a side of the
installation space that is away from the second partition
202 will not be restricted by the support structure. The
water side heat exchanger 600 can enter and exit the
installation space from the side away from the second
partition 202, which facilitates the disassembly and in-
stallation of the water side heat exchanger 600 in the
second chamber 205, and improves the convenience
and efficiency of maintenance and replacement opera-
tions of the water side heat exchanger 600 and the
compressor 400.
[0080] In a specific implementation of this embodi-
ment, the second partition 202 of this embodiment is
arranged perpendicular to the bottom wall 206, and the
first support member 210 is arranged in parallel to the
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bottom wall 206.
[0081] Referring to FIGS. 4, 5, and 7, the bottom wall
206 is arranged in the horizontal direction, and the sec-
ond partition 202 extends in the vertical direction (i.e., in
the up-and-down direction). One end of the second parti-
tion 202 is fixedly connected to the bottom wall 206. The
first support member 210 is arranged in the horizontal
direction and located above the bottom wall 206. One end
of the first support member 210 is connected to the
second partition 202.
[0082] It can be understood that in this embodiment,
the space formed for installing the water side heat ex-
changer 600 is relatively square by arranging the second
partition 202 vertically and arranging the first support
member 210 and the bottom wall 206 in parallel, which
is advantageous for the installation of the water side heat
exchanger 600. In addition, the first support member 210
and the bottom wall 206 are arranged in parallel, that is,
horizontally, which also facilitates the stable support of
the compressor 400.
[0083] It should be noted that the arrangement of the
second partition 202 and the first support member 210 in
this embodiment is not limited to the way in which the
second partition 202 is perpendicular to the bottom wall
206, and the first support member 210 is parallel to the
bottom wall 206. According to actual spatial arrangement
requirements, the second partition 202 can also be in-
clined on the bottom wall 206, and the first support
member 210 can also be inclined.
[0084] In an installation manner of the second partition
202 and the first support member 210, multiple fixed
positions are provided on the second partition 202, and
the number of fixed positions is not less than three.
Successive connecting lines of the multiple fixed posi-
tions are arranged in a polygonal shape, that is, at least
one of the multiple fixed positions is non-collinear with the
other two of the multiple fixed positions in the horizontal
direction.
[0085] It can be understood that one of the fixed posi-
tions is non-collinear with the other two of the fixed
positions in the horizontal direction, so that at least a
triangular support can be formed, and when the first
support member 210 is arranged on the second partition
202, even if the end of the first support member 210 that is
away from the second partition 202 is suspended, the first
support member 210 still has good support stability.
Specifically, there can be three fixed positions provided
on the second partition 202, which are scattered on the
same horizontal plane and connected in sequence to
form a triangle, i.e., the three fixed positions are not
collinear. There can also be four fixed positions provided
on the second partition 202; at this time, they can be
scattered on the same horizontal plane and connected in
sequence to form a quadrilateral or triangle.
[0086] It should be noted that more than four fixed
positions can also be provided on the second partition
202, which will not be listed one by one herein. Mean-
while, the multiple fixed positions are not limited to being

scattered on the same horizontal plane, and theycan also
have a certain height difference in the vertical direction,
as long as they can stably support the first support
member 210.
[0087] The fixed positions may have various struc-
tures. Specifically, the fixed positions can be protrusions
protruding from the second partition 202. At this time, the
first support member 210 can be supported on the pro-
trusions, and the first support member 210 can be fixedly
connected to the protrusions by screws or other means.
The first support member 210 can also simply abut on the
protrusions through the support of the protrusions. The
fixed positions can also be grooves 213 provided on the
second partition 202. At this time, the first support mem-
ber 210 is provided with bulges corresponding to the
grooves 213, and the first support member 210 is con-
nected to the second partition 202 by snap-fitting the
bulges in the grooves 213. The fixed positions can also
be fixed holes provided on the second partition 202, and
the first support member 210 is directly connected to the
second partition 202 by passing screws and the like
through the corresponding structures on the first support
member 210 and the fixed holes.
[0088] Optionally, referring to FIGS. 4, 5, and 7, in this
embodiment, the second partition 202 includes a second
support surface 2022 and a first support surface 2021.
The second support surface 2022 and the first support
surface 2021 are connected to each other and arranged
at an angle. The first support surface 2021 is provided
with a first support sub part 2023, and the second support
surface 2022 is provided with a second support sub part
2024. The second support sub part 2024 and the first
support sub part 2023 are located in a space formed by
the second support surface 2022 and the first support
surface 2021, respectively. The first support sub part
2023 is connected to the first support surface 2021,
and the second support sub part 2024 is connected to
the second support surface 2022. The second support
sub part 2024 and the first support sub part 2023 form a
support part for supporting the first support member 210.
[0089] As shown in FIGS. 4, 5, and 7, the second
support surface 2022 and the first support surface
2021 can both extend in the vertical direction, and one
side edge of the first support surface 2021 and one side
edge of the second support surface 2022 are aligned and
connected. The first support surface 2021 and the sec-
ond support surface 2022 are arranged perpendicular to
each other. The first support sub part 2023 can be in-
stalled on the first support surface 2021 by snap-fit,
welding, and screwing, etc., and the second support
sub part 2024 can also be installed on the second support
surface 2022 by snap-fit, welding, and screwing, etc. The
first support member 210 can be installed on the first
support sub part 2023 and the second support sub part
2024 by screwing, welding and snap-fit, etc.
[0090] Further, in this embodiment, a support surface
is provided above the first support sub part 2023, and a
support surface is also provided above the second sup-
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port sub part 2024. The support surfaces extend horizon-
tally and are in horizontal abutment with the first support
member 210, which is equivalent to that the support
surfaces form multiple fixed positions.
[0091] In order to improve the support stability of the
first support member 210, as shown in FIG. 5, the ex-
tending length of the first support sub part 2023 in the
direction perpendicular to the second support surface
2022 is relatively long, and the second support sub part
2024 is arranged at one end of the second support sur-
face 2022 that is away from the first support surface 2021.
[0092] In this embodiment, as shown in FIG. 6, two
screw holes 2025 are provided on the first support sub
part 2023, and one screw hole 2025 is provided on the
second support sub part 2024. The first support member
210 is fixed to the second support sub part 2024 and the
first support sub part 2023 by passing screws through the
three screw holes 2025.
[0093] It should be noted that the fixed positions can be
set on the second support sub part 2024 and the first
support sub part 2023, or the second support sub part
2024 and the first support sub part 2023 themselves form
multiple fixed positions. In this embodiment, the fixed
position formed on the first support sub part 2023 is a
first fixed position, and the fixed position formed on the
second support sub part 2024 is a second fixed position.
[0094] In an implementation, the water pump 500 is
arranged above the water side heat exchanger. Specifi-
cally, the water pump 500 can be located on one side of
the compressor 400 in the horizontal direction, that is, the
water pump 500 and the compressor 400 are arranged in
sequence in the horizontal direction.
[0095] The first support member 210 of this embodi-
ment is also provided with a second support position
2102, which is arranged side by side with the first support
position 2101 in the horizontal direction, and which is
used for installing the water pump.
[0096] Referring to FIGS. 10, 12, and 13, the first
support member 210 is roughly arranged in an L-shape.
A wider end of the first support member 210 is the first
support position 2101, and is used for installing the
compressor 400; a narrower end of the first support
member 210 is the second support position 2102, and
is used for installing the water pump 500.
[0097] It can be understood that the first support posi-
tion 2101 and the second support position 2102 are
formed by the first support member 210, so that the
compressor and the water pump (i.e., the water pump
500 and the compressor 400) can be installed on the first
support member 210 simultaneously, which is advanta-
geous for the compact arrangement of the members,
thereby reducing the volume and occupied space of
the housing 200.
[0098] Due to the relative high probability of disassem-
bling and repairing the water pump 500, the second
support position 2102 can be set on a side of the first
support position 2101 that is away from the second
partition 202, that is, the second support position 2102

can be set near the side wall of the housing 200, so that
the water pump 500 can be disassembled and repaired
after removing the side wall of the housing 200.
[0099] Optionally, in order to facilitate the installation of
the water pump 500, the air-source heat pump air con-
ditioner of this embodiment is also provided with a second
support member 220 and a first fixing member 221. The
first fixing member 221 is arranged on the second support
member 220, that is, the water pump 500 is installed on
the second support member 220. The water pump 500
can be specifically fixed to the second support member
220 by screws. The first support member 210 is provided
with a second fixing member 211, and the second support
member 220 can slide along a plate surface of the first
support member 210 and can slide to the second support
position 2102. After the second support member 220
slides to the second support position 2102, the second
support member 220 is matched and fixed to the first
support member 210 through the first fixing member 221
and the second fixing member 211.
[0100] It can be understood that the second support
member 220 can be in the form of a plate, a rod, or a frame
structure, etc. The second support member 220 can slide
along the plate surface of the first support member 210
relative to the first support member 210, that is, the
second support member 220 can slide horizontally and
move to the second support position 2102. In this way, the
installation of the water pump 500 is not affected by the
compressor 400 or the upper and lower space. Other
members can be arranged above or below the water
pump 500, which is advantageous for the miniaturization
design of the air-source heat pump air conditioner.
[0101] Specifically, when it is required to install the
water pump 500, the water pump 500 is first fixed on
the second support member 220, then the second sup-
port member 220 is pushed to slide along the plate sur-
face of the first support member 210 so that the second
support member 220 slides to the second support posi-
tion 2102, and then the second fixing member211 and the
first fixing member 221 are matched and fixed.
[0102] In order to facilitate the maintenance or repair of
the water pump 500, it is necessary for the water pump
500 to be detachable. Further, in this embodiment, the
second fixing member 211 is detachably connected to the
first fixing member 221. In this way, when it is necessary
to disassemble the water pump 500, the first fixing mem-
ber 221 and the second fixing member 211 are detached,
and then the second support member 220 slides out of
the second support position 2102 along the plate surface
of the first support member 210 so that the water pump
500 can be removed.
[0103] The second fixing member 211 and the first
fixing member 221 can be detachably connected in many
ways, such as snap-fit connection, threaded connection,
etc. The first fixing member 221 can be a part of the
structure of the second support member 220 itself, or an
additional member arranged on the second support
member 220. The second fixing member 211 can also
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be a part of the structure of the first support member 210
itself, or an additional member arranged on the first
support member 210.
[0104] Preferably, the first fixing member 221 and the
second fixing member 211 can be connected to each
other in the horizontal direction for easy installation from
the side.
[0105] In an implementation, the air-source heat pump
air conditioner further includes a first fastener for detach-
ably connecting the first fixing member 221 with the
second fixing member 211. Specifically, after the second
support member 220 slides to the second support posi-
tion 2102, the second fixing member 211 and the first
fixing member 221 abut with each other in the horizontal
direction. The first fastener is used to pass through the
second fixing member 211 and the first fixing member
221 in the horizontal direction, so that the second fixing
member 211 and the first fixing member 221 can be
fixedly connected in a detachable manner.
[0106] In this embodiment, one end of the second
support member 220 is provided with a first edgefold,
which protrudes downward and forms the first fixing
member 221. One end of a circumferential side wall of
the first support member 210 itself forms the second
fixing member 211. When the second support member
220 slides to the second support position 2102, the
second fixing member 211 abuts with the first fixing
member 221. Specifically, the first fastener is a screw,
threaded holes 214 are correspondingly provided on the
first fixing member 221 and the second fixing member
211, and the screw is inserted into the threaded holes
214.
[0107] Referring to FIG. 13, when the second support
member 220 moves to the second support position 2102,
the first fixing member 221 abuts with the second fixing
member 211, that is, the first edgefold abuts with the
circumferential side wall of the first support member 210.
At this time, the second support member 220 can be fixed
to the first support member 210 by passing the screw
through the first edgefold and the circumferential side
wall of the first support member 210 that abuts with the
first edgefold.
[0108] Further, as shown in FIG. 10, in this embodi-
ment, the first support member 210 is further provided
with a first mating member 212, and the second support
member 220 is provided with a second mating member
222. The second mating member 222 can cooperate with
the first mating member 212 to enable the second support
member 220 to slide along a certain direction (defined as
a first direction) of the plate surface of the first support
member 210, and to restrict the second support member
220 from moving in other directions, that is, directions
perpendicular to the first direction. The other directions
perpendicular to the first direction include a second direc-
tion in the horizontal direction, and the vertical direction.
[0109] When disassembling and installing the water
pump 500, the second mating member 222 and the first
mating member 212 can provide good guidance for the

sliding of the second support member 220 on the first
support member 210, allowing the second support mem-
ber 220 to quickly move to the second support position
2102 in the first direction, which can not only position the
installation position of the second support member 220,
but also allows the threaded holes 214 on the first fixing
member 221 and the second fixing member 211 to be
positioned and aligned correspondingly when the second
support member 220 slides to the second support posi-
tion 2102, facilitating the connection of the first fixing
member 221 and the second fixing member 211 using
the screw.
[0110] There are various ways to fit the first mating
member 212 with the second mating member 222, which
can specifically be a guide rail mating with a sliding block.
In this case, a guide rail can be arranged on the first
support member 210, and a sliding block can be arranged
on the second support member 220. The sliding block
can be snap-fitted onto the guide rail and can move along
the guide rail in the first direction. Specifically, in this
embodiment, as shown in FIG. 10, the first mating mem-
ber 212 is provided with a groove 213, and a groove
opening of the groove 213 is oriented toward the second
direction of the plate surface of the first support member
210, which is perpendicular to the first direction. The
second mating member can be slidably inserted into
the groove 213.
[0111] It can be understood that the first direction and
the second direction are two directions perpendicular to
each other in the horizontal plane. The groove opening of
the groove 213 is arranged toward the second direction,
so that upper and lower parts of the groove 213 can limit
the movement of the second mating member in the up-
and-down direction. At the same time, the groove 213 can
also position the second mating member in the second
direction, so that the second mating member can mostly
slide only in the first direction.
[0112] Specifically, as shown in FIG. 11, the first mating
member 212 includes a connection part 2121 and a
restriction part 2122. The connection part 2121 is fixedly
connected to the first support member 210, and one end
of the connection part 2121 is folded upward to form a
folded part 2123. The restriction part is connected to the
folded part 2123, and is arranged in parallel to the con-
nection part 2121. The folded part 2123, the restriction
part 2122, and the connection part 2121 form the groove
213, and the groove opening of the groove 213 is ar-
ranged opposite to the folded part 2123. The restriction
part and the connection part 2121 are not connected at
the left end in the first direction, that is, the left end is a
through opening. The second mating member 222 can be
inserted into the groove 213 from the left end of the
groove 213.
[0113] Specifically, the second mating member 222
can be a structure such as a downward transverse bend-
ing edge of the second support member 220.
[0114] In order to better position the installation of the
second support member 220, as shown in FIG. 10, the
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number of the first mating member 212 is two, and the two
first mating members 212 are spaced apart in the second
direction. Two second mating members are correspond-
ingly provided on the second support member 220. The
groove openings of the two first mating members 212 can
face each other. At this time, the two second mating
members 222 can be arranged in the grooves 213 of
the two first mating members 212 and face each other.
Referring to FIG. 10, the groove openings of the two first
mating members 212 can also face away from each
other. At this time, the two second mating members
222 can be arranged in the grooves 213 of the two first
mating members 212 and face away from each other.
This embodiment will mainly be described using an ex-
ample in which the groove openings of the two first mating
members 212 face away from each other.
[0115] It can be understood that by providing two sec-
ond mating members 222 and two first mating members
212, the two sides of the second support member 220 are
restricted and guided, and the stability of the second
support member 220 during sliding is higher. Especially
in the solution where the groove openings of the two first
mating members 212 face away from each other, the
second mating member 222 can enter the first mating
member 212 only from the through opening position at
the left end of the groove 213 of the first mating member
212. During the sliding process of the second support
member 220, under the action of the first mating mem-
bers 212 and the second mating members 222 on both
sides, the second support member 220 cannot move in
the second direction or in the vertical direction, and can
only slide in the first direction.
[0116] In the air-source heat pump air conditioner of
this embodiment, a lower edge of the end of the second
support member 220 that is not provided with the first
fixing member 221 should be higher than a lower edge of
the first fixing member 221, so that the first fixing member
221 can abut with the second fixing member 211 from the
side. The specific process of installing the water pump
500 is as follows: the water pump 500 is installed on the
second support member 220, with the end of the second
support member 220 that is not provided with the first
fixing member 221 facing forward and the end provided
with the first fixing member 221 facing backward; then the
second support member 220 is pushed to slide in the first
direction; when the second support member 220 slides to
the second support position 2102, the first fixing member
221 and the second fixing member 211 abut with each
other, and then the first fixing member 221 and the
second fixing member 211 are fixedly connected by
passing a screw transversely into the threaded holes
214 of the first fixing member 221 and the second fixing
member 211. When the second support member 220
slides to the second support position 2102, the end of
the second support member 220 that is not provided with
the first fixing member 221 is located on the upper side of
the first support member 210.
[0117] When installing and disassembling the water

pump 500, it is only required to remove the second
support member 220. Due to the mating action between
the first mating member 212 and the second mating
member 222, only one screw is needed to fix the first
fixing member 221 and the second fixing member 211 in
actual operation, which can complete the fastening of the
second support member 220. The operation is conveni-
ent and quick, and the screw can be assembled trans-
versely to fasten the first fixing member 221 and the
second fixing member 211. Compared with the installa-
tion method of inserting the screw from top to bottom or
from bottom to top, the operation is more convenient. At
the same time, the second support member 220 is in-
stalled and disassembled through transverse sliding, and
the second mating member and the first mating member
can be mated and pressed up and down tightly. When
installing and disassembling the support member of the
water pump 500, the second support member 220 only
needs to slide horizontally, which improves the efficiency
of disassembling and installing the water pump 500.
[0118] In this embodiment, the second chamber 205 is
divided into upper and lower parts by the first support
member 210. The lower part is used to arrange the water
side heat exchanger 600, and the upper part is used to
arrange the compressor 400 and the water pump 500,
further improving the space utilization of the housing and
facilitating the miniaturization design of the air-source
heat pump air conditioner.
[0119] Optionally, the air-source heat pump air condi-
tioner of this embodiment may further include a third
support member 230, one end of which is connected to
the bottom wall 206, and the other end of which is con-
nected to the first support member 210. The third support
member 230 can be in the form of a rod, a plate, or a frame
structure.
[0120] In order to facilitate the installation and disas-
sembly of the water side heat exchanger 600, the third
support member 230 can be detachably connected to
both the first support member 210 and the bottom wall
206.
[0121] Specifically, the third support member 230 can
be connected to the bottom wall 206 through snap-fit or
screws, and the third support member 230 can also be
connected to the first support member 210 through snap-
fit, screws, etc.
[0122] The third support member 230 can assist in
supporting the first support member 210, so that the first
support member 210 has higher support stability. Refer-
ring to FIG. 7, the third support member 230 can be
separately and transversely installed and disassembled.
After the third support member 230 is disassembled, the
fixed position or support part on the second partition 202
can still support the first support member 210 and all the
components above it. In other words, after the third
support member 230 is disassembled, the first support
member 210 can still stably support the compressor 400
and the water pump 500. With continued reference to
FIG. 7, when it is necessary to disassemble the water
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side heat exchanger 600, the third support member 230
can be disassembled, and then the water side heat
exchanger 600 can be disassembled separately. This
operation will not affect other components, and can im-
prove the efficiency of the installation, disassembly and
maintenance of the water side heat exchanger 600.
[0123] Optionally, a gasket for supporting the water
pump 500 can also be provided on the second support
member 220 in this embodiment.
[0124] It should be noted that in this embodiment, there
are certain gaps between the first chamber 204 and the
second chamber 205. These gaps can be small gaps
originally formed at the connection between the second
partition 202 and the first partition 201 or the bottom wall
206, and they are not required to be made artificially. The
gaps allow air to flow between the first chamber 204 and
the second chamber 205. When the fan blade assembly
300 is turned on, the airflow in the second chamber 205
can flow toward the first chamber 204, which is advanta-
geous for the heat dissipation of the compressor 400 and
the water pump 500. In addition, the water pump 500 can
also be provided with a cooling fan to quickly dissipate
heat from the water pump 500. When the water pump 500
is provided with a cooling fan, a corresponding grille-like
vent can be provided on the side wall of the housing 200
that corresponds to the second chamber 205 to facilitate
air flow.
[0125] The water side heat exchanger 600 of the air-
source heat pump air conditioner in this embodiment can
be a double-pipe heat exchanger, which is spirally wound
on the bottom wall 206 in the vertical direction, i.e., the up-
and-down direction.
[0126] In some embodiments of this embodiment, as
shown in FIGS. 14, 15, 16 and 17, a third fixing member
240 is provided on the bottom wall of the second chamber
205, i.e., at a position of the bottom wall 206 that corre-
sponds to the second chamber 205, and the third fixing
member 240 is used to fix the water side heat exchanger
600. Specifically, a fourth fixing member 250 is fixed on
the water side heat exchanger 600, and the water side
heat exchanger 600 can slide along the bottom wall 206
of the second chamber 205. After the water side heat
exchanger 600 slides in place along the bottom wall 206
of the second chamber 205, the third fixing member 240
and the fourth fixing member 250 are mated and con-
nected to fix the water side heat exchanger 600 on the
bottom wall 206 of the second chamber 205.
[0127] With continued reference to FIGS. 14, 15, 16
and 17, in this embodiment, the third fixing member 240
includes a first limiting part 241 and a first installation part
242, both of which are fixed to the bottom wall 206. The
first limiting part 241 is provided with a pressing groove,
and a groove opening of the pressing groove is horizon-
tally arranged. The fourth fixing member 250 includes a
second limiting part 251 and a second installation part
252, both of which are fixedly connected to the water side
heat exchanger 600. Under the sliding action of the water
side heat exchanger 600 along the bottom wall 206 of the

second chamber 205, the second limiting part 251 can be
inserted into the pressing groove, and the second instal-
lation part 252 can be mated and fixedly connected to the
first installation part 242.
[0128] When the second limiting part 251 is inserted
into the pressing groove, the second limiting part 251 can
be pressed tightly under the action of the first limiting part
241, so that the water side heat exchanger 600 cannot
move vertically. The first installation part 242 and the
second installation part 252 are fixedly connected, so that
the water side heat exchanger 600 can be completely
fixed on the bottom wall 206.
[0129] The numbers of the second limiting parts 251
and the first limiting parts 241 can each be multiple, with
multiple first limiting parts 241 and multiple second limit-
ing parts 251 being set in a one-to-one correspondence.
The first installation part 242 and the second installation
part 252 can be detachably connected by snap-fit, screw-
ing and the like to facilitate the disassembly of the water
side heat exchanger 600. Specifically, in this embodi-
ment, the first installation part 242 and the second in-
stallation part 252 are fixedly connected by a second
fastener, which may be a screw.
[0130] The numbers of the first installation part 242 and
the second installation part 252 can each be one, or be
multiple in a one-to-one correspondence. In a case
where there are multiple (two or more) first limiting parts
241 mated with the second limiting parts 251 for pressing,
only one first installation part 242 and one second in-
stallation part 252 may be provided, so that the water side
heat exchanger 600 can be fixed by using one screw,
making the operation convenient and quick.
[0131] The second limiting part 251 and the second
installation part 252 of the fourth fixing member 250 can
be separate structures or an integrated structure. Refer-
ring to FIG. 14, when the second limiting part 251 and the
second installation part 252 of the fourth fixing member
250 are of an integrated structure, the second limiting part
251 and the second installation part 252 are configured
into an L-shaped plate. The second installation part 252 is
vertically arranged and fixedly connected to an inner side
of the water side heat exchanger 600. The second limiting
part 251 is arranged on a lower side of the second
installation part 252 and is roughly horizontally arranged.
The second installation part 252 can be fixedly connected
to the first installation part 242 through a horizontally
penetrating screw.
[0132] It should be noted that when the second limiting
part 251 and the second installation part 252 of the fourth
fixing member 250 are of an integrated structure, the
number of the fourth fixing member 250 is multiple, and
the second limiting part 251 of each fourth fixing member
250 can be mated with one first limiting part 241 for
pressing and fixing. Among the multiple fourth fixing
members 250, it is possible for only one second installa-
tion part 252 to be mated with the first installation part 242
and fastened through the second fastener.
[0133] Further, the first installation part 242 and the
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second installation part 252 can abut in the horizontal
direction, so that the screw can penetrate into the first
installation part 242 and the second installation part 252
in the horizontal direction, improving the convenience of
assembly. When assembling or disassembling the water
side heat exchanger of the air-source heat pump air
conditioner in this embodiment, it is only required to
disassemble the transverse screw and make the water
side heat exchanger 600 slide horizontally, so that the
water side heat exchanger 600 can be installed or dis-
assembled quickly, avoiding the traditional disassembly
method of inserting the screw from the top and improving
work efficiency. Meanwhile, since the third support mem-
ber 230 can be transversely disassembled and there is no
influence on other components after disassembly, the
water side heat exchanger 600 in the whole machine is
easy to disassemble without affecting other components.
[0134] It should be noted that the first limiting part 241
and the first installation part 242 of the third fixing member
240 can be directly arranged on the bottom wall 206, or on
a fixed plate 243, which is fixedly connected to the bottom
wall 206.
[0135] The rear side wall, the left side wall, the front
side wall, and the right side wall of the housing 200 in this
embodiment can all be detachably arranged, so as to
facilitate the disassembly of internal members adjacent
to the side walls by disassembling the corresponding side
walls. For example, as shown in FIGS. 1 and 2, the right
side wall is detachably arranged, so that when it is
necessary to disassemble the water pump 500, the com-
pressor 400, or the water side heat exchanger 600, the
right side wall can be removed from the housing 200, and
then the water pump 500, the compressor 400, or the
water side heat exchanger 600 can be disassembled,
making the operation convenient and quick.
[0136] It should be noted that according to design
requirements, it is also possible that only one, two, or
three of the rear side wall, the left side wall, the front side
wall, and the right side wall are detachably arranged.
[0137] In this embodiment, the water delivery pipeline
connected to the water flow pipeline connected to the
water side heat exchanger 600 includes a water inflow
pipe 510 and a water outflow pipe 520. The water inflow
pipe 510 is connected to a water inlet of the water flow
pipeline, and the water outflow pipe 520 is connected to
the water inlet of the water flow pipeline. The water pump
500 is arranged on the water outflow pipe 520.
[0138] In the air-source heat pump air conditioner of
this embodiment, from water inflow to water outflow, the
water inflow pipe 510, the water side heat exchanger 600,
the water pump 500, and the water outflow pipe 520 are
arranged in this order in the whole machine (the water
outflow pipe 520 can be divided into a water pump water
inflow pipe, a water pump water outflow pipe, and a whole
machine water outflow pipe; correspondingly, from water
inflow to water outflow, the water inflow pipe 510, the
water side heat exchanger 600, the water pump water
inflow pipe, the water pump 500, the water pump water

outflow pipe, and the water outflow pipe 520 are arranged
in this order in the whole machine). Water inflow and
outflow connecting pipes of the water pump 500 can be
soft connecting pipes for easy installation and disassem-
bly.
[0139] Further, the right side wall or left side wall cor-
responding to the second chamber 205 is provided with a
pipe inlet and a pipe outlet. The pipe inlet can be used to
arrange the water inflow pipe 510 connected to the water
side heat exchanger 600, and the pipe outlet can be used
to arrange the water outflow pipe 520 connected to the
water side heat exchanger 600.
[0140] Referring to FIG. 1 and FIG. 2, the second
chamber 205 is formed on the right side of the housing
200. At this time, the right side wall corresponds to the
second chamber 205, and the right side wall is provided
with the pipe inlet and the pipe outlet. The water inflow
pipe 510 is arranged in the pipe inlet, and the water
outflow pipe 520 is arranged in the pipe outlet.
[0141] It can be understood that compared to the way
in which the water inflow pipe 510 and the water outflow
pipe 520 are arranged on the rear side of the housing 200,
by arranging the water inflow pipe 510 and the water
outflow pipe 520 on the left side wall or right side wall of
the housing 200, the air-source heat pump air conditioner
can be installed closer to the wall, and the operation
space for connecting the water inflow pipe 510 and the
water outflow pipe 520 to the circulating water pipe in the
home is larger, making the operation more convenient.
[0142] It should be noted that as shown in FIGS. 1 and
2, the third support member 230 can be a part of the right
side wall of the housing 200, which can save the con-
sumables of the housing 200 and also facilitate the
miniaturization arrangement of the housing 200. When
the third support member 230 is a part of the right side
wall, the pipe outlet is arranged on the third support
member 230.
[0143] Further, the water inflow pipe 510 can be in
clearance fit with the pipe inlet, so that the side wall where
the pipe inlet is located can be separately disassembled
without disassembling the water inflow pipe 510. Simi-
larly, the water outflow pipe 520 can be in clearance fit
with the pipe outlet, so that the side wall where the pipe
outlet is located can be separately disassembled without
disassembling the water outflow pipe 520.
[0144] Further, in the vertical direction, the position of a
water inlet of the water inflow pipe 510 is higher than the
highest position of the water flow pipeline of the water
side heat exchanger 600 and the highest position of the
water inflow pipe 510, and is located at the highest point
of the water inflow pipe 510; the position of a drainage
outlet of the water outflow pipe 520 is lower than the
lowest position of the water flow pipeline and the lowest
position of the water inflow pipe 510, and is located at the
lowest point of the water outflow pipe 520. In this way,
when the air-source heat pump air conditioner is not in
use, all the water inside the air-source heat pump air
conditioner can be discharged through the drainage out-
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let of the water outflow pipe 520, without water accumu-
lation or easy air accumulation.
[0145] Further, there is no upward or downward re-
cessed bending part on the water inflow pipe 510 and the
water outflow pipe 520 of this embodiment, so as to avoid
water and gas accumulation inside the water inflow pipe
510 and the water outflow pipe 520.
[0146] The electric control box 100 of this embodiment
includes a box body 110 and an electric control assembly
120. The box body 110 can be a plastic box to reduce the
weight of the box body. The box body 110 can have any
shape, which can specifically be rectangular, cylindrical,
and so on. The electric control assembly 120 is arranged
inside the box body 110, including weak electricity ele-
ments for intelligent control of the air-source heat pump
air conditioner and strong electricity elements for con-
verting the strong electricity of the air-source heat pump
air conditioner. In this embodiment, the electric control
assembly 120 includes a filtering board 122, a main
control board 123, and a module board 121. The main
control board 123 is a circuit board used to control the air-
source heat pump air conditioner; it is a weak electricity
element and has functions such as signal acquisition,
signal processing, and whole machine control, etc. The
filtering board 122 can process the input and output
strong electricity signals to prevent external power grid
from interfering with the operation of the air-source heat
pump air conditioner, and to prevent electrical signals
output from the interior of the air-source heat pump air
conditioner from interfering with the power grid. The
module board 121 has functions of variable frequency
drive control of the compressor 400 and AC/DC conver-
sion control, etc.; it can achieve variable frequency op-
eration of the air-source heat pump air conditioner, as
well as AC/DC conversion.
[0147] The electric control assembly 120 inside the
electric control box 100 generates a significant amount
of heat during operation, so it is usually necessary to
dissipate heat from the electric control box 100. In this
embodiment, the housing 200 is provided with a whole
machine air outlet, a whole machine air inlet, and a heat
dissipation air inlet. The box body 110 is provided with a
first air outlet 112 and a first air inlet 111. The first air outlet
112 is located near the air inflow end of the fan blade
assembly 300 relative to the first air inlet 111, that is, the
first air inlet 111 corresponds to the heat dissipation air
inlet and is communicated with it. The first air outlet 112
faces the air inflow side of the fan blade assembly 300
and is communicated with it. The air outflow side of the
fan blade assembly 300 is arranged corresponding to the
whole machine air outlet and is communicated with it.
[0148] The whole machine air outlet and the whole
machine air inlet are usually arranged opposite to each
other. The whole machine air inlet is arranged corre-
sponding to the air inflow end of the fan blade assembly
300, and is usually arranged on the rear side of the
housing 200. The whole machine air outlet is arranged
corresponding to the air outflow end of the fan blade

assembly 300, and is usually arranged on the front side
of the housing 200.
[0149] In the air-source heat pump air conditioner of
this embodiment, when the fan blade assembly 300 is
turned on, an airflow A formed by the air flows in from the
heat dissipation air inlet, sequentially passes through the
first air inlet 111, the box body 110, the first air outlet 112
and the fan blade assembly 300, and then flows out from
the whole machine air outlet. Under the action of the fan
blade assembly 300, the air can be promoted to quickly
flow into the box body 110 from the first air inlet 111 and
flow out from the first air outlet 112. The airflow A formed
by the air quickly flows through the box body 110, so that
the heat inside the box body 110 can be quickly taken
away, improving the heat dissipation effect on the electric
control box 100.
[0150] Further, the air-source heat pump air condi-
tioner also includes a first water blocking assembly
260, which is arranged corresponding to the first air outlet
112 to block the water thrown out during the rotation of the
fan blade assembly 300 from flowing into the first air
outlet 112.
[0151] The first water blocking assembly 260 is corre-
spondingly arranged at the first air outlet 112, and it can
prevent water thrown out by the fan blade assembly 300
from entering the first air outlet 112 in rainy weather
situations and the like, ensuring the waterproof perfor-
mance of the electric control box 100.
[0152] In an implementation, referring to FIGS. 1, 18,
19, and 20, a through opening (defined as a first through
opening 2012 for ease of description) is formed on the
first partition 201. The electric control box 100 is arranged
in the upper chamber 203, and the first air outlet 112 is
arranged corresponding to the first through opening
2012. The first air outlet 112 is communicated with the
first chamber 204 through the first through opening 2012.
The fan blade assembly 300 is arranged in the first
chamber 204, and the air inflow end is communicated
with the first through opening 2012 and is arranged
corresponding to the first through opening 2012.
[0153] The first water blocking assembly 260 in this
embodiment is arranged corresponding to the first
through opening 2012 or the first air outlet 112, that is,
the first water blocking assembly 260 can be connected
to the box body 110 of the electric control box 100 or to the
first partition 201. A first water blocking plate 261 coop-
erates with the first through opening 2012 or the first air
outlet 112 to allow the airflow A to pass through and
prevent the fan blade assembly 300 from throwing rain-
water into the electric control box 100.
[0154] In a specific implementation, the first water
blocking assembly 260 is arranged on a bottom plate
116. Referring to FIG. 23, the first water blocking assem-
bly 260 includes a first water blocking plate 261, which is
arranged on an airflow path of the first air outlet 112 and
intersects with the flow direction of the airflow flowing out
through the first air outlet 112. A projection of the first air
outlet 112 toward the first water blocking plate 261 falls
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onto an inner side of a circumferential edge of the first
water blocking plate 261. The first through opening 2012
is arranged corresponding to the first air outlet 112, and
the bottom plate 116 is abutted and fixed with the first
partition 201. The circumferential edge of the first water
blocking plate 261 includes a first edge part and a second
edge part. The first water blocking plate 261 is connected
to the bottom plate 116 through the first edge part, and an
airflow channel is formed between the second edge part
and the first partition 201. The airflow flowing out through
the first air outlet 112 flows toward the fan blade assembly
300 through the airflow channel.
[0155] The first water blocking plate 261 intersects with
the flow direction of the airflow flowing out through the first
air outlet 112; specifically, the first water blocking plate
261 can be arranged opposite to the first air outlet 112.
The projection of the first air outlet 112 toward the first
water blocking plate 261 falls onto the inner side of the
circumferential edge of the first water blocking plate 261,
that is, the first water blocking plate 261 covers an area
which the first air outlet 112 directly faces downward.
Therefore, when the fan blade assembly 300 rotates, the
water thrown out cannot enter the first air outlet 112.
[0156] It can be understood that the first water blocking
plate 261 can be arranged above the first partition 201. At
this time, the first water blocking plate 261 directly corre-
sponds to the first air outlet 112 to form a stopper, pre-
venting water from being thrown toward the first air inlet
111 when the fan blade assembly 300 rotates; the first
water blocking plate 261 can also be arranged below the
first through opening 2012, and correspondingly, the first
water blocking plate 261 can achieve water blocking for
the first through opening 2012 to prevent water from
being thrown toward the first through opening 2012 when
the fan blade assembly 300 rotates. This embodiment will
mainly be described using an example in which the first
water blocking plate 261 is arranged below the first
partition 201.
[0157] The first edge part and the second edge part are
both a part of the circumferential edge of the first water
blocking plate 261, and can be continuously or interrupt-
edly arranged. In this embodiment, as shown in FIG. 22,
the first water blocking plate 261 is roughly rectangular in
shape. The opposite left and right ends of the first water
blocking plate 261 are the first edge parts, and the side
edges extending in the left-and-right direction between
the left and right ends are the second edge parts.
[0158] Further, in order to facilitate the cooperation of
the first edge parts and the second edge parts with the
bottom plate 116, a first flange 262 is provided on a side of
the first edge part that faces the bottom plate 116, and the
first flange 262 is fixedly connected to the bottom plate
116.
[0159] Optionally, specifically, the first edge part is
provided with the first flange 262, while the second edge
part is not provided with a flange. In this way, the first
flange 262 protrudes from a plate surface of the first water
blocking plate 261. By connecting the end of the first

flange 262 that is away from the first water blocking plate
261 to the bottom plate 116, a gap is naturally formed
between the second edge part and the first partition 201
due to the height difference since the second edge part is
not provided with a flange.
[0160] Optionally, as shown in FIG. 22, specifically, it is
also possible that the first edge part is provided with the
first flange 262, and a side of the second edge part that
faces the bottom plate 116 is provided with a second
flange 263. In the direction perpendicular to the plate
surface of the first water blocking plate 261, that is, in the
vertical direction, the distance between the end of the first
flange 262 that is away from the first water blocking plate
261 and the first water blocking plate 261 is a first dis-
tance, and the distance between the end of the second
flange 263 that is away from the first water blocking plate
261 and the first water blocking plate 261 is a second
distance, which is smaller than the first distance. In this
way, the end of the first edge part that is away from the first
water blocking plate 261 is higher, and the end of the
second edge part that is away from the first water block-
ing plate 261 is lower. When the end of the first edge part
that is away from the first water blocking plate 261 is
connected to the bottom plate 116, a gap can be formed
between the second edge part and the first partition 201
due to the height difference, which is also the airflow
channel. In this implementation, the airflow from the first
air outlet 112 flows through the first through opening 2012
toward the first water blocking plate 261, and then flows
out along the gap (i.e., the airflow channel) between the
second flange 263 and the first partition 201 to the air
inflow side of the fan blade assembly 300.
[0161] Since the opening of the gap between the sec-
ond flange 263 and the first partition 201 faces horizon-
tally, the fan blade assembly 300 below can be prevented
from throwing water into the electric control box 100
during rotation.
[0162] Further, in order to improve the waterproof per-
formance, as shown in FIG. 7, the bottom plate 116 is
provided with a first edgefold 2011 on the edge of the first
through opening 2012. The first edgefold 2011 extends in
the flow direction of the airflow flowing out through the first
air outlet 112. The first edgefold 2011 is arranged on an
inner side of the second flange 263, with a gap between
the first edgefold 2011 and the first water blocking plate
261, a gap between the first edgefold 2011 and the
second flange 263, and a gap between the second flange
263 and the first partition 201. The gap between the first
edgefold 2011 and the first water blocking plate 261, the
gap between the first edgefold 2011 and the second
flange 263, and the gap between the second flange
263 and the first partition 201 form an airflow channel
2013. After passing through the first through opening
2012 from the first air outlet 112, the airflow A flows along
the first edgefold 2011 toward the first water blocking
plate 261, and then sequentially flows out through the gap
between the first edgefold 2011 and the first water block-
ing plate 261, the gap between the first edgefold 2011 and
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the second flange 263, and the gap between the second
flange 263 and the first partition 201, i.e., the airflow
channel 2013. Due to the "maze" like communication
sealing structure formed between the first edgefold
2011 and the second flange 263, a better water blocking
effect can be achieved.
[0163] In order to facilitate the connection between the
first flange 262 and the bottom plate 116, in an optional
embodiment, one end of the first flange 262 that is away
from the first water blocking plate 261 is provided with a
connection flange 264 which protrudes outward away
from the center of the first water blocking plate 261, and
the connection flange 264 is fixedly connected to the
bottom plate 116.
[0164] Referring to FIG. 22, the first flanges 262 on the
left and right ends of the water blocking plate are respec-
tively provided with connection flanges 264 which pro-
trude outward and away from each other. The first flanges
262 on both ends are respectively fixedly connected to
the bottom plate 116 at the corresponding ends. Speci-
fically, the connection flanges 264 can be connected to
the bottom plate 116 through screws, snap-fit, welding,
and the like. As a preferred implementation, welding
holes 265 can be provided for welding connection be-
tween the connection flanges 264 and the bottom plate
116, so that the connection flanges 264 are welded to the
bottom plate 116 through the welding holes 265.
[0165] Referring to FIGS. 21 and 22, the first flange 262
on the left end and the first flange 262 on the right end are
respectively lapped above a circumferential edge of the
through opening, and the first water blocking plate 261 is
arranged below the through opening. There are two
welding holes 265 on the first flange 262 on the left
end, and one welding hole 265 on the first flange 262
on the right end. By welding at the three welding holes
265 with solder, the first flange 262 and the second flange
263 can be fixed to the bottom plate 116 (i.e., to the first
partition 201). The operation is convenient and the con-
nection stability is high.
[0166] It should be noted that the first water blocking
plate 261 in this embodiment is not limited to the above
installation method, and it can also be connected to the
first partition 201.
[0167] Further, in order to ensure the waterproof per-
formance of the electric control box 100, the first air inlet
111 and/or the heat dissipation air inlet of the air-source
heat pump air conditioner in this embodiment are corre-
spondingly provided with a second water blocking as-
sembly.
[0168] Specifically, in an implementation, the second
water blocking assembly includes a second water block-
ing plate. The housing 200 can be provided with a second
water blocking plate above the heat dissipation air inlet,
and the second water blocking plate forms a shield above
the heat dissipation air inlet to prevent rainwater from
entering the heat dissipation air inlet, thereby protecting
the electric control box 100. The box body 110 can also be
provided with a second water blocking plate above the

first air inlet 111, and the second water blocking plate
forms a shield above the first air inlet 111 to prevent
rainwater from entering the first air inlet 111, thereby
protecting the electric control assembly 120 inside the
electric control box 100.
[0169] Optionally, as shown in FIGS. 1 and 18, the first
air inlet 111 can be arranged in a grille shape.
[0170] Optionally, the heat dissipation air inlet can also
be arranged in a grille shape.
[0171] By arranging the first air inlet 111 and/or the heat
dissipation air inlet in a grille shape, a certain waterproof
effect can be achieved.
[0172] The electric control box 100 of this embodiment
further includes a heat dissipation assembly 130, which
includes an air guide cover 132 and a heat dissipation
member 131. The air guide cover 132 is connected to the
box body 110, and a ventilation channel is provided inside
the air guide cover 132. The heat dissipation member 131
is arranged in the ventilation channel. The ventilation
channel has a second air inlet 133 and a second air outlet
134. The second air outlet 134 is located near the air
inflow end of the fan blade assembly 300 relative to the
second air inlet 133, that is, the second air inlet 133
corresponds to the heat dissipation air inlet and is com-
municated with it, and the second air outlet 134 is com-
municated with the air inflow end of the fan blade assem-
bly 300.
[0173] Specifically, as shown in FIGS. 20 and 21, the
first partition 201 is also provided with a through opening
(defined as a second through opening 2014 for ease of
description) corresponding to the second air outlet 134,
and the second air outlet 134 can be communicated with
the first chamber 204 through the second through open-
ing 2014.
[0174] As shown in FIG. 21, a water blocking assembly
can also be arranged on the second through opening
2014. The water blocking assembly can adopt the same
structure as the first water blocking assembly 260, or
other structures such as a grille structure.
[0175] The heat dissipation assembly 130 is used for
targeted heat dissipation of an electrical assembly. It can
be placed inside the box body 110, for example, on one
side of the electrical assembly, or on the outside of the
box body 110 and corresponding to the electrical assem-
bly. When the heat dissipation assembly 130 is arranged
on the outside of the box body 110, the heat emitted by the
electrical assembly is transferred to the box body 110,
and the box body 110 further transfers the heat to the heat
dissipation assembly 130. The heat dissipation assembly
130 cools down the box body 110 and ultimately achieves
cooling of the electrical assembly.
[0176] After the air-source heat pump air conditioner
provided in this embodiment is turned on, as shown in
FIG. 2, the fan blade assembly 300 forms a negative
pressure on the air inflow side, and the airflow A from the
second air outlet 134 and the first air outlet 112 flows
toward the through openings (including the first through
opening 2012 and the second through opening 2014).
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Correspondingly, the first air inlet 111, the space inside
the box body 110, and the first air outlet 112 form a heat
dissipation path, which can quickly dissipate the heat
inside the box body 110 and facilitate the heat dissipation
of the electrical assembly inside the box body 110. The
heat dissipation assembly 130 is arranged specifically for
the electrical assembly, with the second air inlet 133, the
heat dissipation channel and the second air outlet 134
forming another heat dissipation path, which can en-
hance the heat dissipation of the electrical assembly in
a targeted manner.
[0177] The air-source heat pump air conditioner of this
embodiment utilizes its own fan blade assembly 300 to
generate a driving power of the airflow for dissipating heat
from the electric control box 100, without the need for
other driving sources. The structure is simple, and the
double heat dissipation paths are used to effectively
dissipate heat from the electrical assembly, improving
the heat dissipation effect on the electric control box 100.
[0178] Optionally, the heat dissipation assembly 130
includes the air guide cover 132 and the heat dissipation
member 131. The air guide cover 132 is correspondingly
connected at the position where the electrical assembly
is arranged in the box body 110, and a ventilation channel
is formed inside the air guide cover 132. The heat dis-
sipation member 131 is arranged inside the ventilation
channel.
[0179] The second air inlet 133 and the second air
outlet 134 of the ventilation channel of the air guide cover
132 can be arranged according to requirements. Usually,
in order to ensure the heat dissipation effect of the heat
dissipation member 131, the second air inlet 133 and the
second air outlet 134 can be formed at two opposite ends
of the air guide cover132 respectively. That is, the second
air inlet 133 and the second air outlet 134 are located at
two opposite ends of the heat dissipation member 131
respectively, so that the airflow entering the second air
outlet 134 from the second air inlet 133 can flow through
the entire part of the heat dissipation member 131, en-
abling the heat dissipation member 131 to have a good
heat dissipation effect.
[0180] The materials of the air guide cover 132 and the
heat dissipation member 131 are thermally conductive
materials, such as steel, so as to facilitate heat conduc-
tion and dissipation. The shape of the air guide cover 132
can be set as needed, and specifically can be cylindrical,
rectangular, etc. The heat dissipation member 131 spe-
cifically can be a heat-conducting fin structure, a plate-
shaped structure, etc. The heat dissipation member 131
can be fixed on a side of the air guide cover 132 that faces
the box body 110.
[0181] According to some embodiments of the present
disclosure, in an implementation, the box body 110 in-
cludes the bottom plate 116, a top plate 115, and side
plates connected between the bottom plate 116 and the
top plate 115. The bottom plate 116, the top plate 115, and
the side plate together enclose an accommodation
space, and the electrical assembly is arranged inside

the accommodation space.
[0182] Referring to FIGS. 1, 18, and 19, in a specific
implementation, the box body 110 is roughly rectangular
in shape. The bottom plate 116 and the top plate 115 are
arranged in parallel and opposite to each other, and the
side plates are connected between the bottom plate 116
and the top plate 115. The bottom plate 116, the top plate
115, and the side plates together enclose a rectangular
accommodation space, and the electrical assembly is
arranged inside the accommodation space.
[0183] Specifically, the electrical assembly can be di-
rectly fixed on an inner side surface of the side plate, an
inner side surface of the bottom plate 116, and/or an inner
side surface of the top plate 115, or suspended and fixed
inside the electric control box 100 through a support
structure. The first air inlet 111 and the second air inlet
133 can be reasonably arranged on the bottom plate 116,
the top plate 115, or the side plates according to the
position of the fan blade assembly 300.
[0184] It should be noted that in order to ensure good
heat dissipation effect on the electric control box 100, it is
not appropriate for the first air inlet 111 and the first air
outlet 112 to be arranged on plates having the same
direction. In this implementation, the bottom plate 116
corresponds to the air inflow side of the fan blade as-
sembly 300, so the first air outlet 112 is arranged on the
bottom plate 116. At this time, the first air inlet 111 can be
arranged on the top plate 115 or the side plate, or both the
top plate 115 and the side plate are provided with the first
air inlet 111.
[0185] In the electric control box 100 of this embodi-
ment, the electrical assembly is arranged inside the
accommodation space, leaving only the first air inlet
111 and the first air outlet 112 on the box body 110.
The electric control box 100 has strong waterproof, dust-
proof, and fireproof capabilities.
[0186] According to some embodiments of the present
disclosure, optionally, the electrical assembly is partially
or entirely attached and fixed to the inner side surface of
the box body 110, and the heat dissipation assembly 130
is arranged on the outer side surface of the box body 110
at a position corresponding to the electrical assembly.
[0187] Referring to FIG. 19, the module board 121 and
the heat dissipation assembly 130 are arranged on the
same plate surface of the box body 110, and are respec-
tively located on the inner and outer sides of the plate
surface.
[0188] By arranging the heat dissipation assembly 130
on the outer side surface of the box body 110 at a position
corresponding to the module board 121, on one hand,
heat of the electrical assembly can be well dissipated,
and on the other hand, the heat dissipation assembly 130
does not occupy the internal space of the electrical
assembly, which can reduce the volume of the box body
110 and facilitate the arrangement of the electrical as-
sembly inside the box body 110.
[0189] It should be noted that the heat dissipation
assembly 130 can be arranged for all the electrical as-
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semblies, that is, the outer sides of the plate surfaces
corresponding to the electrical assemblies are all cov-
ered with the heat dissipation assembly 130; or the heat
dissipation assembly 130 is arranged only for some
electrical assemblies. For example, the heat dissipation
assembly 130 only corresponds to the arrangement po-
sitions of the filtering board 122 and the module board
121, or the heat dissipation assembly 130 only corre-
sponds to the arrangement position of the module board
121, etc. Due to the low heat generation amount of the
main control board 123 and the filtering board 122 them-
selves, good cooling effect can be achieved by the airflow
passing through the first air inlet 111 and the first air outlet
112. However, the module board 121 has a large heat
generation amount and therefore requires strong heat
dissipation. Therefore, in this embodiment, the heat dis-
sipation assembly 130 is arranged corresponding to the
arrangement position of the module board 121.
[0190] Further, in a specific arrangement structure of
this embodiment, the electrical assemblies and the heat
dissipation assembly 130 are respectively arranged on
the inner and outer side surfaces of the side plates.
[0191] The module board 121, the main control board
123, and the filtering board 122 are all arranged on the
inner side surfaces of the side plates, and the heat dis-
sipation assembly 130 can be arranged on the outer side
surface of the box body 110 at a position corresponding to
the module board 121.
[0192] Specifically, as shown in FIG. 18, the air guide
cover 132 is attached and fixed to the position where the
module board 121 is arranged on a first sub plate 1171.
An upper end of the air guide cover 132 forms the second
air inlet 133, and a lower end of the air guide cover 132
forms the second air outlet 134. The air guide cover 132
forms a ventilation channel that penetrates in the up-and-
down direction between the second air inlet 133 and the
second air outlet 134, and the heat dissipation member
131 is arranged in the ventilation channel.
[0193] The side plates include a second sub plate 1172
and a first sub plate 1171 that are sequentially arranged in
a circumferential direction of the top plate 115 and con-
nected to each other. The second sub plate 1172 and the
first sub plate 1171 are arranged at a right angle. The
module board 121, the main control board 123, and the
filtering board 122 are all arranged on the first sub plate
1171, or two of the module board 121, the main control
board 123, and the filtering board 122 are arranged on the
first sub plate 1171, and the other of the three is arranged
on the second sub plate 1172.
[0194] The second sub plate 1172 and the first sub
plate 1171 are adjacent side plates, and are two plates
arranged at a right angle, that is, the box body 110 should
have two adjacent side plates arranged at a right angle. In
this embodiment, the box body 110 is roughly rectangular
in shape, and correspondingly, the second sub plate 1172
and the first sub plate 1171 can be any two adjacent side
plates among the four.
[0195] Several specific arrangements of the module

board 121, the main control board 123, and the filtering
board 122 will be given below.
[0196] Referring to FIG. 19, in a first arrangement, the
module board 121, the main control board 123, and the
filtering board 122 are all arranged on the first sub plate
1171. The module board 121 and the filtering board 122
are sequentially arranged in a third direction of the side
plate, and the main control board 123 is stacked on top of
the filtering board 122. Specifically, the electric control
box 100 further includes a fixed bracket 1175, which is
connected to the first sub plate 1171. The main control
board 123 is arranged on the fixed bracket 1175, and an
installation gap is provided between the fixed bracket
1175 and the first sub plate 1171. The filtering board 122
is arranged in the installation gap and connected to the
first sub plate 1171.
[0197] Further, in order to facilitate the separate dis-
assembly and maintenance of the filtering board 122
without being affected by the main control board 123,
the filtering board 122 can be designed as a pull-out
structure, so that the filtering board 122 can slide relative
to the first sub plate 1171 in the direction from the bottom
plate 116 to the top plate 115. Specifically, two sliding
grooves can be arranged in the first sub plate 1171 in the
direction from the bottom plate 116 to the top plate 115,
and the filtering board 122 is slidably arranged in the two
sliding grooves. The sliding grooves and the filtering
board 122 cooperate with each other, so that the filtering
board 122 only has degree of freedom in the connection
direction between the bottom plate 116 and the top plate
115.
[0198] It should be noted that when the module board
121, the main control board 123, and the filtering board
122 are all arranged on the first sub plate 1171, the length
of the first sub plate 1171 is usually larger than that of the
second sub plate 1172.
[0199] It can be understood that the module board 121
is independently arranged on the first sub plate 1171,
which is advantageous for quickly heat dissipation of the
module board 121 having a larger heat generation
amount. The stacking arrangement of the main control
board 123 and the filtering board 122 can reduce the
volume of the box body 110, which is advantageous for
the miniaturization design of the electric control box 100.
Moreover, the filtering board 122, the module board 121,
and the main control board 123 are all arranged on the
first sub plate 1171 and can be arranged in parallel. When
assembling the electric control box 100, the operator can
place the box body 110 in one state to complete the
assembly of the three boards without flipping the box
body 110 back and forth to change its orientation. The
assembly efficiency of the electric control box 100 is high
and the labor intensity of manual labor is reduced.
[0200] It should be noted that the filtering board 122,
the module board 121, and the main control board 123
can also be arranged together on the first sub plate 1171
in other ways. For example, the filtering board 122, the
module board 121, and the main control board 123 are
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sequentially arranged in parallel in the length direction of
the first sub plate 1171. For another example, the filtering
board 122 and the module board 121 are arranged in the
length direction of the first sub plate 1171, while the
filtering board 122 and the main control board 123 are
arranged in the width direction of the first sub plate 1171.
[0201] In the first arrangement, in order to achieve a
better heat dissipation effect on the filtering board 122,
the module board 121, and the main control board 123, as
shown in FIGS. 18 and 19, the first air inlets 111 are
arranged on the second sub plate 1172 and a third sub
plate 1173 opposite to the second sub plate 1172. The
first air inlet 111 on the second sub plate 1172 and the first
air inlet 111 on the third sub plate 1173 are both located
near the first sub plate 1171, and the first air outlet 112 is
arranged near the module board 121 having a larger heat
generation amount.
[0202] In actual arrangement, the first sub plate 1171 of
the box body 110 can be placed on the rear side, and
correspondingly, the second sub plate 1172 and the third
sub plate 1173 are placed on the left and right sides. In
this way, the air inlet of the housing 200 of the air-source
heat pump air conditioner that corresponds to the posi-
tion of the first air inlet 111 can be arranged on the rear
side of the housing 200, which is more beautiful and
advantageous for the arrangement of other members.
[0203] In a second arrangement, the filtering board 122
and the module board 121 can be arranged on the first
sub plate 1171, and the main control board 123 can be
arranged on the second sub plate 1172, with the main
control board 123 in a position that does not affect the first
air inlet 111. The other arrangements are the same as the
first arrangement. This arrangement allows the main
control board 123 to be directly connected to the second
sub plate 1172 without the need for an additional fixed
bracket 1175, making the structure relatively simple.
[0204] Referring to FIGS. 24, 25, and 26, in a third
arrangement, the main control board 123 and the filtering
board 122 are sequentially arranged on the first sub plate
1171 in the length direction of the first sub plate 1171, and
the module board 121 is arranged on the second sub
plate 1172. The first air inlets 111 are arranged on the first
sub plate 1171 and a fourth sub plate 1174 opposite to the
first sub plate 1171. The first air inlet 111 on the first sub
plate 1171 is in a position that does not affect the ar-
rangement of the main control board 123 and the filtering
board 122.
[0205] Since the module board 121 is usually larger, in
order not to excessively increase the volume of the box
body 110, one end of the bottom plate 116 that corre-
sponds to the module board 121, i.e., the end connected
to the second sub plate 1172, is recessed toward a side
that is away from the top plate 115 to form a recess part
1161, and the lower end of the module board 121 is
inserted into the recess part 1161. In this way, the recess
part 1161 is formed with a side surface part 1162 parallel
to the side plate, and the first air outlet 112 is correspond-
ingly provided on the side surface part 1162.

[0206] It should be noted that in other arrangements of
the filtering board 122, the module board 121 and the
main control board 123, the bottom plate 116 can also be
formed with a recess part 1161 for a certain component to
facilitate the installation of the component into the box
body 110 having a smaller length.
[0207] It can be understood that arranging the first air
outlet 112 on the side surface part 1162 of the recess part
1161 can prevent condensate water or rainwater on the
fan blade assembly 300 from being thrown into the box
body 110 through the first air outlet 112 when the fan
blade assembly 300 rotates. This can provide a certain
waterproof effect and avoid damage to the electrical
assembly inside the box body 110.
[0208] It should be noted that the recess part 1161 of
this embodiment is preferably arranged corresponding to
a rear end in the rotational direction of the fan blade
assembly 300. For example, as shown in FIG. 24, when
the fan blade assembly 300 rotates clockwise during
normal operation, the recess part 1161 is arranged on
the left side in this time. In this way, if water is thrown
during the rotation of the fan blade assembly 300, the
water flow will flow clockwise to the right and is not easy to
enter the first air inlet 111 of the recess part 1161. Of
course, when the fan blade assembly 300 is not working,
it may also rotate in the opposite direction due to external
wind blowing. In this situation, in order to prevent water
from entering the first air inlet 111, the first water blocking
assembly 260 can still be arranged on the recess part
1161 corresponding to the first air inlet 111 to prevent the
fan blade assembly 300 from throwing water toward the
first air inlet 111 through the action of the first water
blocking assembly 260.
[0209] Optionally, in order to facilitate the installation
and disassembly of the module board 121, it can be
designed as a pull-out installation structure. Especially
for the third arrangement in which the lower end of the
module board 121 is inserted into the recess part 1161,
the pull-out method can improve the installation effi-
ciency of the module board 121. Specifically, a sliding
limit part is provided on the second sub plate 1172, and
the module board 121 is connected to the sliding limit
part. The sliding limit part restricts the module board 121
from moving in a direction perpendicular to the direction
from the bottom plate 116 to the top plate 115, and
enables the module board 121 to slide in the direction
from the top plate 115 to the bottom plate 116.
[0210] Specifically, the sliding limit part includes two
sliding grooves, each of which extends in the vertical
direction. The two sides of the module board 121 are
respectively snap-fitted in the two sliding grooves, and
the module board 121 can slide vertically in the sliding
grooves. The movements of the module board 121 in the
left-and-right direction as well as in the front-and-rear
direction are limited by the sliding grooves, so the module
board 121 only has the degree of freedom to slide in the
vertical direction. When the module board 121 is installed
in place, the bottom wall of the recess part 1161 supports
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the module board 121 and restricts it from further moving
downward, so that the module board 121 can be only
pulled upward and taken out, making the operation easy.
[0211] It should be noted that as shown in FIG. 24, in a
case where the box body 110 is provided with the recess
part 1161, the first partition 201 is provided with an
installation hole corresponding to the recess part 1161,
and the recess part 1161 passes through the installation
hole and is located inside the first chamber 204. Due to
the correspondence between the recess part 1161 and
the installation hole, when installing the box body 110
onto the first partition 201, the recess part 1161 and the
installation hole can cooperate to serve as guiding and
positioning members for the installation process of the
electric control box 100.
[0212] Optionally, the box body 110 includes a first part
113 and a second part 114. The first part 113 and the
second part 114 enclose to form the box body 110, and
the first part 113 and the second part 114 are detachably
connected.
[0213] Specifically, in an implementation, referring to
FIGS. 18, 25, and 26, the first part 113 includes the top
plate 115 and some of the side plates, while the second
part 114 includes the bottom plate 116 and some of the
side plates. The side plates forming the second sub plate
1172 and the first sub plate 1171 are located on the same
part. In this embodiment, the second sub plate 1172 and
the first sub plate 1171 are located on the second part
114, so that the operator can operate on the second part
114 to complete the installation of the filtering board 122,
the module board 121, and the main control board 123.
[0214] Due to the detachable connection between the
first part 113 and the second part 114, only the first part
113 or the second part 114 needs to be disassembled or
installed during installation or disassembly, which im-
proves the efficiency of disassembling and installing
the electric control box 100.
[0215] The electric control box 100 of this embodiment
further includes a terminal block 124, which can also be
arranged on the inner side surface of the bottom wall 206.
The terminal block 124 is used to connect wire harnesses
connected to the filtering board 122, the main control
board 123 and the module board 121, etc.
[0216] Further, as shown in FIGS. 29, 30 and 31, a
heating tube 800 is arranged inside the first chamber 204.
The heating tube 800 can specifically be an electric
heating tube.
[0217] The drainage outlet and the electric heating
tube are arranged inside the first chamber 204. The
drainage outlet is arranged on the bottom wall 206 of
the first chamber 204, and the electric heating tube can
be arranged close to the drainage outlet. The drainage
outlet is used to discharge rainwater in the first chamber
204 or condensate water dripping from the air side heat
exchanger 310. When it is relatively cold in winter, the
drainage outlet in the first chamber 204 is often blocked
due to ice formation. The electric heating tube is arranged
in the first chamber 204 to heat the first chamber 204 and

melt the ice at the drainage outlet, ensuring the drainage
performance of the drainage outlet in winter.
[0218] Specifically, the electric heating tube can be
installed on the bottom wall 206 of the first chamber
204 or on the side wall at a position near the bottom wall
206 through a buckle 820. Two ends of the electric
heating tube are wiring terminals 810, which are used
to connect wires. The two ends of the heating tube 800
are tilted upward relative to the middle of the heating tube
800, that is, the wiring terminals 810 of the electric heat-
ing tube are tilted upward to prevent the wiring terminals
810 of the electric heating tube from contacting the
accumulated water in the first chamber 204, thereby
improving the safety performance of the electric heating
tube.
[0219] Referring to FIG. 1, in the air-source heat pump
air conditioner of this embodiment, when the electric
control box 100 is working, the airflow A formed by air
enters the upper chamber 203 through the heat dissipa-
tion air inlet arranged in the upper chamber 203, enters
the electric control box 100 through the first air inlet 111 of
the electric control box 100, passes through the electrical
assembly to take away heat, flows into the negative-
pressure first chamber 204 through the first air outlet
112 and the first through opening 2012 of the first partition
201, and finally discharges the heat; at the same time, the
heat dissipation assembly 130 located at the rear of the
module board 121 dissipates heat from the electric con-
trol box 100, so that the electric control box 100 can have
good heat dissipation performance. Meanwhile, the
waterproof, fireproof, and dustproof performances of
the electric control box 100 are significantly improved.
[0220] The embodiment of a second aspect of the
present application provides an air-source heat pump
air conditioner, which differs from the embodiment of the
first aspect of the present application only in the electric
control box 100. Specifically, the heat dissipation assem-
bly of the electric control box 100 is different from that of
the embodiment of the first aspect of the present applica-
tion.
[0221] Referring to FIGS. 27 and 28, the heat dissipa-
tion assembly of the electric control box 100 in this
embodiment includes a refrigerant radiator and a refrig-
erant connecting pipe 150. The refrigerant radiator 140 is
connected to the box body 110, and can exchange heat
with the box body 110 and the air inside the box body 110
to lower the temperature inside the box body 110.
[0222] The refrigerant radiator 140 can create a low-
temperature environment, thereby forming a tempera-
ture difference from the environment inside the box body
110. The heat inside the box body 110 can be transferred
to the refrigerant radiator 140, thereby cooling the electric
control assembly 120 inside the box body 110. Specifi-
cally, the refrigerant radiator 140 is usually provided with
a refrigerant flow channel. A low-temperature environ-
ment of the refrigerant radiator 140 is formed by introdu-
cing flowing refrigerant into the refrigerant flow channel.
At the same time, the heat inside the box body 110 is
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taken away by the flow of refrigerant, thereby quickly
cooling the environment inside the box body 110. The
refrigerant radiator 140 can utilize the refrigerant in the
refrigerant circuit of the air-source heat pump air condi-
tioner itself so that the refrigerant radiator 140 can con-
stantly have a low-temperature environment; the refrig-
erant radiator 140 can also utilize an additional refriger-
ant cooling circuit to achieve the low-temperature envir-
onment of the refrigerant radiator 140.
[0223] Further, a flow disturbing assembly can also be
arranged inside the box body 110, and the flow disturbing
assembly 160 is used to disturb the air inside the box
body 110 to promote the flow of air inside the box body
110.
[0224] Through the cooperation of the flow disturbing
assembly 160 and the refrigerant radiator 140, heat dis-
sipation of the electric control box 100 can be quickly
carried out, so that the electric control assembly 120 can
be arranged inside the relatively sealed box body 110.
The box body 110 can provide protection for the electric
control assembly 120, and the waterproof, dustproof, and
fireproof capabilities of the electric control assembly 120
are significantly enhanced.
[0225] The box body 110 of the electric control box 100
in this embodiment may also include a first part and a
second part. The first part and the second part enclose to
form the box body 110, and the first part and the second
part are detachably and sealedly connected.
[0226] Specifically, as shown in FIGS. 27 and 28, in an
implementation, the box body 110 is roughly rectangular
in shape, including a top plate 115, a bottom plate 116,
and side plates 117 connected between the top plate 115
and the bottom plate 116. The bottom plate 116 and the
side plates 117 can be an integrally formed non-detach-
able structure; correspondingly, the bottom plate 116 and
the side plates 117 form the second part, and the top plate
115 forms the first part. The top plate 115 and the side
plates 117 are detachably and sealedly connected.
[0227] A sealing ring (which can be a rubber sealing
ring) or sponge can be specifically provided between the
top plate 115 and the side plates 117 to achieve a sealed
connection between the top plate 115 and the side plates
117 through the sealing ring or sponge. Specifically, the
detachable connection between the top plate 115 and the
side plates 117 can be bolt connection, snap-fit connec-
tion, etc.
[0228] It should be noted that the electric control as-
sembly 120 can be installed on the first part or on the
second part. In the embodiment in which the bottom plate
116 cooperates with the side plates 117 to form the
second part, the electric control assembly 120 is installed
on the second part. The division of the first part and the
second part is not limited to the above way. For example,
it is also possible that the top plate 115 and some of the
side plates 117 form the first part, and the bottom plate
116 and the others of the side plates 117 form the second
part.
[0229] Optionally, the refrigerant circuit of the air-

source heat pump air conditioner is communicated with
the refrigerant flow channel of the refrigerant radiator 140
through the refrigerant connecting pipe 150, so that the
refrigerant in the refrigerant circuit can flow through the
refrigerant flow channel.
[0230] Specifically, in an implementation, the refriger-
ant flow channel of the refrigerant radiator 140 is con-
nected in series with the refrigerant circuit of the air-
source heat pump air conditioner. The refrigerant chan-
nel is connected in series between the air side heat
exchanger 310 and the water side heat exchanger 600
through the refrigerant connecting pipe 150, and the
refrigerant flowing to the refrigerant radiator 140 should
be low-temperature refrigerant. Taking the heating pro-
cess as an example, specifically, the refrigerant channel
of the refrigerant radiator 140 has an inlet and an outlet.
The inlet of the refrigerant channel is communicated with
an outlet of the refrigerant pipeline of the water side heat
exchanger 600 through the refrigerant connecting pipe
150, and the outlet of the refrigerant channel is commu-
nicated with an inlet of the air side heat exchanger 310
through the refrigerant connecting pipe 150. After the
refrigerant that has completed heat exchange with the
water flow in the water flow pipeline flows out of the water
side heat exchanger 600, it first flows into the refrigerant
circuit of the refrigerant radiator 140, and then exchanges
heat with the electric control box 100 before flowing into
the air side heat exchanger 310.
[0231] It should be noted that in actual arrangement,
the refrigerant flow channel of the refrigerant radiator 140
can be connected between the expansion valve and the
air side heat exchanger 310, or the refrigerant flow chan-
nel of the refrigerant radiator 140 can be connected
between the refrigerant pipeline of the water side heat
exchanger 600 and the expansion valve. During the
cooling process, the inlet and the outlet of the refrigerant
radiator 140 can be interchanged so that the refrigerant
flowing to the refrigerant radiator 140 is always low-
temperature refrigerant.
[0232] By connecting the refrigerant flow channel in
series with the refrigerant circuit of the air-source heat
pump air conditioner, the characteristics of the refrigerant
in the air-source heat pump air conditioner can be rea-
sonably utilized without the need for an additional refrig-
erant cooling circuit. The structure is simple and the cost
is not increased.
[0233] It should be emphasized that the refrigerant in
the refrigerant circuit can partially pass through the re-
frigerant radiator 140. At this time, the refrigerant flow
channel of the refrigerant radiator 140 is communicated
between the air side heat exchanger 310 and the water
side heat exchanger 600 through the refrigerant connect-
ing pipe 150. At the same time, the refrigerant pipeline is
still provided between the air side heat exchanger 310
and the water side heat exchanger 600. The refrigerant in
the refrigerant circuit can also completely pass through
the refrigerant radiator 140. At this time, the refrigerant
between the air side heat exchanger 310 and the water
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side heat exchanger 600 is only communicated through
the refrigerant flow channel of the refrigerant radiator
140.
[0234] Further, the refrigerant radiator 140 of this em-
bodiment may also include a throttling component, which
is arranged on the refrigerant connecting pipe 150; spe-
cifically, it can be arranged on the refrigerant connecting
pipe 150 connected to the inlet of the refrigerant flow
channel.
[0235] The refrigerant radiator 140 of the electric con-
trol box 100 in this embodiment can have various struc-
tural forms. Optionally, in an embodiment, the refrigerant
radiator 140 includes a heat exchange plate with refrig-
erant flow channel, and the heat exchange plate is used
for attaching and connecting with the box body 110. In this
embodiment, the refrigerant radiator 140 includes a fin
structure connected to the box body 110, and a refriger-
ant flow channel is provided inside the fin structure.
[0236] The refrigerant radiator 140 can be arranged
inside or outside the box body 110. In this embodiment,
both the refrigerant radiator 140 and the electric control
assembly 120 are installed inside the box body 110.
Specifically, the box body 110 is internally provided with
an installation plate 118, and the electric control assem-
bly 120 and the refrigerant radiator 140 are located on
both sides of a plate surface of the installation plate 118
respectively. That is, the refrigerant radiator 140 is ar-
ranged on one side of the plate surface of the installation
plate 118, and the electric control assembly 120 is ar-
ranged on the other side of the plate surface of the
installation plate 118. The refrigerant radiator 140 is ar-
ranged on the outer side surface of the box body 110 and
corresponds to the position where the electric control
assembly 120 is located.
[0237] It can be understood that the refrigerant radiator
140 and the electric control assembly 120 are arranged
on the same installation plate 118, which is advantageous
for the refrigerant radiator 140 to directly dissipate heat
from the electric control assembly 120. Further, the re-
frigerant radiator 140 can be arranged corresponding to
the position of the electric control assembly 120, so that
some of the heat generated by the electric control as-
sembly 120 can be directly transferred to the refrigerant
radiator 140 through the installation plate 118, thereby
improving the heat dissipation effect of the refrigerant
radiator 140 on the electric control assembly 120.
[0238] It should be noted that the electric control as-
sembly 120 is not limited to being arranged on the in-
stallation plate 118. The electric control assembly 120
can also be directly arranged on other side walls of the
box body 110. At the same time, the filtering board 122,
the module board 121, and the main control board 123
are also not limited to being arranged on the same plate
surface. The refrigerant radiator 140 can be arranged for
all the electric control assemblies 120, that is, the outer
sides of the plate surfaces corresponding to the electric
control assemblies 120 are all covered with the refriger-
ant radiator 140, or the refrigerant radiator 140 can be

arranged only for some electric control assemblies 120.
For example, the refrigerant radiator 140 only corre-
sponds to the arrangement positions of the filtering board
122 and the module board 121, or the refrigerant radiator
140 only corresponds to the arrangement position of the
module board 121, etc. Since the heat generation
amount of the main control board 123 and the filtering
board 122 themselves is low, while the heat generation
amount of the module board 121 is relatively large and it
requires strong heat dissipation, in this embodiment, the
refrigerant radiator 140 is arranged at least correspond-
ing to the arrangement position of the module board 121.
[0239] Referring to FIGS. 27 and 28, corresponding to
the form of the box body 110 including the bottom plate
116, the top plate 115 and the side plates 117, the electric
control assembly 120 of this embodiment can be ar-
ranged corresponding to the bottom plate 116. In an
arrangement, the installation plate 118 is arranged be-
tween the bottom plate 116 and the top plate 115, and is
located close to the bottom plate 116. The surrounding
edges of the installation plate 118 are fixedly connected
to the inner side surfaces of the side plates 117. An
accommodation space is formed between the installation
plate 118 and the top plate 115, and the electric control
assemblies 120 are arranged in this accommodation
space and installed on a side surface of the installation
plate 118 that faces the top plate 115 (i.e., the side surface
facing the accommodation space). An accommodation
gap is formed between the installation plate 118 and the
top plate 115; the refrigerant radiator 140 is arranged in
this accommodation gap, and is abutted with a side sur-
face of the installation plate 118 that faces the bottom
plate 116.
[0240] Referring to FIG. 28, in an embodiment, a flow
disturbing assembly 160 is arranged on the inner side
surface of the side plate 117. At this time, the flow dis-
turbing assembly 160 should be located between the
installation plate 118 and the top plate 115 to facilitate
the flow disturbing assembly 160 to disturb the air in the
environment where the electric control assemblies 120
are located. In another implementation, the flow disturb-
ing assembly 160 is arranged on the inner side surface of
the top plate 115.
[0241] It can be understood that arranging the flow
disturbing assembly 160 on the inner side surface of
the side plate 117 or on the inner side surface of the
top plate 115 can avoid mutual interference between the
fan and the electric control assemblies 120.
[0242] It should be noted that in a case where there is
sufficient space in the box body 110, the flow disturbing
assembly 160 can also be arranged on the inner side
surface of the installation plate 118.
[0243] The electric control assembly 120 of this embo-
diment can be a fan. Referring to FIGS. 27 and 28, the fan
is arranged on the inner side surface of the side plate 117
of the box body 110. One side of the fan can suck air from
the box body 110, while the other side can blow air into the
box body 110, thereby disturbing the air inside the box
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body 110.
[0244] Further, the box body 110 of the electric control
box 100 in this embodiment is further provided with wiring
holes, which are used for passing wire harnesses such as
electric wires and signal wires connected to the electric
control assembly 120. An elastic sealing member is ar-
ranged on the wiring hole, which is sealed on the wiring
hole. A wire passing hole is arranged on the elastic
sealing member, and the elastic sealing member can
adaptively tighten the wire harness passing through
the wire passing hole through its own elasticity.
[0245] Specifically, the elastic sealing member can be
a rubber ring made of rubber material, which is provided
with the wire passing hole. A circumferential edge of the
rubber ring is provided with a fixing groove, and the fixing
groove of the rubber ring is snap-fitted on a hole wall of
the wire passing hole for interference fit. The wire passing
hole of the rubber ring can adapt to the wire harness due
to the elasticity of the rubber ring, and bind and fix the wire
harness, so that the wire passing hole has a certain
degree of sealing to prevent dust, water and the like from
entering the box body 110, improving the waterproof and
dustproof capabilities of the electric control assembly
120.
[0246] It should be noted that the box body 110 of the
electric control box 100 in this embodiment can be
sealed. At this time, there is no need to arrange the first
air inlet 111 and the first air outlet 112 on the electric
control box 100. Correspondingly, the heat dissipation air
inlet can be arranged directly corresponding to the first
chamber 204, without necessarily arranging it corre-
sponding to the upper chamber 203. Of course, the
box body 110 of this embodiment can also be combined
with the heat dissipation method of arranging the first air
inlet 111 and the first air outlet 112 on the box body 110 of
the embodiment of the first aspect. The flow disturbing
assembly 160 in this embodiment can also be applied to
the electric control box 100 of the embodiment of the first
aspect. In addition, the refrigerant radiator of this embo-
diment can be combined with the heat dissipation as-
sembly of the embodiment of the first aspect to further
improve the heat dissipation effect on the electric control
box 100.
[0247] It should also be noted that the descriptions of
the embodiment of the first aspect and the embodiment of
the second aspect tend to emphasize the differences
between the embodiments, and their identical or similar
aspects can be referenced with each other. For the sake
of simplicity, a repeated description is omitted herein. In
addition, the heat dissipation assembly of the electric
control box proposed in the embodiment of the first
aspect and the heat dissipation assembly of the electric
control box proposed in the embodiment of the second
aspect can also be combined with each other. For ex-
ample, in some embodiments, the electric control box
can have both the heat dissipation assembly of the
embodiment of the first aspect and the heat dissipation
assembly of the embodiment of the second aspect.

[0248] Described above are only some specific embo-
diments of the present disclosure, but the scope of pro-
tection of the present disclosure is not limited to this. Any
changes or replacements that can be easily conceived by
those skilled in the art within the technical scope dis-
closed by the present disclosure should be covered with-
in the scope of protection of the present disclosure.
Therefore, the scope of protection of the present disclo-
sure should be accorded with the scope of protection of
the claims.

Claims

1. An air-source heat pump air conditioner, comprising:

a housing (200), inside which a first partition
(201) and a second partition (202) are provided;
the first partition (201) dividing the housing (200)
into an upper chamber (203) and a lower cham-
ber, and the second partition (202) dividing the
lower chamber into a first chamber (204) and a
second chamber (205);
an electric control box (100), which is provided
inside the upper chamber (203);
an air side heat exchange mechanism, which is
provided inside the first chamber (204); and
a hydraulic mechanism and a compressor (400),
which are provided inside the second chamber
(205).

2. The air-source heat pump air conditioner according
to claim 1, wherein the upper chamber (203) and the
lower chamber are arranged side by side in a vertical
direction, and the first chamber (204) and the second
chamber (205) are arranged side by side in a hor-
izontal direction.

3. The air-source heat pump air conditioner according
to claim 2, wherein the housing (200) comprises a
bottom wall (206), a top wall, and side walls, and the
side walls are arranged between the bottom wall
(206) and the top wall;

the first partition (201) is connected to the side
walls, the upper chamber (203) is formed be-
tween the first partition (201) and the top wall,
and the lower chamber is formed between the
first partition (201) and the bottom wall (206);
and
the second partition (202) is respectively con-
nected to the first partition (201) and the bottom
wall (206), the first chamber (204) is formed by a
space of the lower chamber that is located on
one side of the second partition (202), and the
second chamber (205) is formed by a space of
the lower chamber that is located on the other
side of the second partition (202).

5

10

15

20

25

30

35

40

45

50

55



27

49 EP 4 484 844 A1 50

4. The air-source heat pump air conditioner according
to claim 3, wherein the bottom wall (206), the top wall
and the first partition (201) are arranged in parallel;
and/or
the side walls are arranged perpendicular to the
bottom wall (206) and the top wall, and the second
partition (202) is arranged perpendicular to the top
wall and the bottom wall (206).

5. The air-source heat pump air conditioner according
to claim 3 or 4, wherein the air side heat exchange
mechanism comprises an air side heat exchanger
(310) and a fan blade assembly (300), the air side
heat exchanger (310) and the fan blade assembly
(300) are both arranged inside the second chamber
(205), and the air side heat exchanger (310) is ar-
ranged outside the fan blade assembly (300).

6. The air-source heat pump air conditioner according
to any one of claims 3 to 5, wherein the hydraulic
mechanism comprises a water side heat exchanger
(600), which is arranged on the bottom wall (206) of
the second chamber (205), and the compressor
(400) is arranged above the water side heat exchan-
ger (600).

7. The air-source heat pump air conditioner according
to claim 6, wherein the hydraulic mechanism further
comprises a water pump (500) and a water delivery
pipeline, the waterdelivery pipeline is communicated
with a water flow pipeline of the water side heat
exchanger (600), and the water pump (500) is ar-
ranged on the water delivery pipeline; and
the water pump (500) is arranged on an outer side of
the housing (200); or the water pump (500) is ar-
ranged above the water side heat exchanger (600)
and located on one side of the compressor (400) in
the horizontal direction.

8. The air-source heat pump air conditioner according
to claim 7, wherein the air-source heat pump air
conditioner further comprises a first support member
(210) connected to one side of the second partition
(202) that faces the second chamber (205), and the
compressor (400) and/or the water pump (500) are
arranged on the first support member (210).

9. The air-source heat pump air conditioner according
to claim 8, wherein a support part is provided on the
side of the second partition (202) that faces the
second chamber (205), and the first support member
(210) is arranged on the support part.

10. The air-source heat pump air conditioner according
to claim 9, wherein the second partition (202) com-
prises a first support surface (2021) and a second
support surface (2022) arranged at an angle and
connected to each other; and

the support part comprises a first support sub part
(2023) and a second support sub part (2024), the first
support sub part (2023) is arranged on the first sup-
port surface (2021), the second support sub part
(2024) is arranged on the second support surface
(2022), and the first support member (210) is ar-
ranged on the first support sub part (2023) and the
second support sub part (2024).

11. The air-source heat pump air conditioner according
to claim 9 or 10, wherein at least three fixed positions
are provided on the support part, and successive
connecting lines of the at least three fixed positions
are arranged in a polygonal shape; and
the first support member (210) is arranged at the
fixed positions.

12. The air-source heat pump air conditioner according
to any one of claims 8 to 11, wherein the first support
member (210) is provided with a first support position
(2101) and a second support position (2102), the first
support position (2101) is arranged on one side of the
second support position (2102) that is near the sec-
ond partition (202), the compressor (400) is arranged
at the first support position (2101), and the water
pump (500) is arranged at the second support posi-
tion (2102).

13. The air-source heat pump air conditioner according
to claim 12, wherein the air-source heat pump air
conditioner further comprises a second support
member (220), and the water pump (500) is arranged
on the first support member (210) through the sec-
ond support member (220).

14. The air-source heat pump air conditioner according
to claim 13, wherein a first fixing member (221) is
provided on the second support member (220), and
a second fixing member (211) is provided on the first
support member (210); the second support member
(220) can slide along a plate surface of the first
support member (210) to the second support posi-
tion (2102), and after the second support member
(220) slides to the second support position (2102),
the first fixing member (221) and the second fixing
member (211) cooperate to fix the second support
member (220) on the first support member (210).

15. The air-source heat pump air conditioner according
to any one of claims 8 to 14, wherein the air-source
heat pump air conditioner further comprises a third
support member (230), which is supported at one
end of the first support member (210) that is away
from the first partition (201).

16. The air-source heat pump air conditioner according
to claim 15, wherein the third support member (230)
is detachably connected to the first support member
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(210).

17. The air-source heat pump air conditioner according
to any one of claims 6 to 16, wherein a third fixing
member (240) is provided on the bottom wall (206) of
the second chamber (205), and a fourth fixing mem-
ber (250) is provided on the water side heat exchan-
ger (600); the water side heat exchanger (600) can
slide along the bottom wall (206) of the second
chamber (205), and after the water side heat ex-
changer (600) slides in place along the bottom wall
(206) of the second chamber (205), the third fixing
member (240) and the fourth fixing member (250) are
cooperatively connected to fix the water side heat
exchanger (600) on the bottom wall (206) of the
second chamber (205).

18. The air-source heat pump air conditioner according
to claim 17, wherein the third fixing member (240)
comprises a first limiting part (241) and a first instal-
lation part (242), a pressing groove is provided on the
first limiting part (241), and a groove opening of the
pressing groove is horizontally arranged; the fourth
fixing member (250) comprises a second limiting part
(251) and a second installation part (252); the sec-
ond limiting part (251) can be inserted into the press-
ing groove under the sliding action of the water side
heat exchanger (600) along the bottom wall (206) of
the second chamber (205), and when the second
limiting part (251) is inserted into the pressing
groove, the second installation part (252) is coop-
eratively fixed and connected to the first installation
part (242).

19. The air-source heat pump air conditioner according
to any one of claims 6 to 18, wherein the water side
heat exchanger (600) is a double-pipe heat exchan-
ger.

20. The air-source heat pump air conditioner according
to claim 5, wherein the electric control box (100)
comprises:

a box body (110); and
an electric control assembly (120), which is ar-
ranged inside the box body (110).

21. The air-source heat pump air conditioner according
to claim 20, wherein the box body (110) is provided
with a first air inlet (111) and a first air outlet (112) that
are communicated with the box body (110), and the
first air outlet (112) is arranged near an air inflow end
of the fan blade assembly (300) relative to the first air
inlet (111).

22. The air-source heat pump air conditioner according
to claim 21, wherein the first air outlet (112) is pro-
vided with a first water blocking assembly (260);

and/or
the housing (200) is provided with a heat dissipation
air inlet corresponding to the upper chamber (203)
and a whole machine air outlet corresponding to the
first chamber (204), and the first air inlet (111) and/or
the heat dissipation air inlet is provided with a second
water blocking assembly.

23. The air-source heat pump air conditioner according
to any one of claims 20 to 22, wherein the electric
control box (100) further comprises a heat dissipa-
tion assembly (130), which is connected to the box
body (110) and arranged corresponding to the elec-
tric control assembly (120).

24. The air-source heat pump air conditioner according
to claim 23, wherein the electric control assembly
(120) is arranged on an inner side surface of the box
body (110), and the heat dissipation assembly (130)
is arranged on an outer side surface of the box body
(110).

25. The air-source heat pump air conditioner according
to claim 24, wherein the box body (110) comprises a
bottom plate (116), a top plate (115), and side plates
(117) connected between the bottom plate (116) and
the top plate (115); the electric control assembly
(120) is arranged on an inner side surface of the
side plate (117), and the heat dissipation assembly
(130) is arranged on an outer side surface of the side
plate (117).

26. The air-source heat pump air conditioner according
to claim 25, wherein the electric control assembly
(120) comprises a module board (121), a filtering
board (122) and a main control board (123); the
module board (121), the filtering board (122) and
the main control board (123) are all arranged on the
inner side surface of the side plate (117), and the heat
dissipation assembly (130) is arranged on the outer
side surface of the box body (110) at a position
corresponding to the module board (121).

27. The air-source heat pump air conditioner according
to claim 26, wherein the side plates (117) comprise a
first sub plate (1171) and a second sub plate (1172)
arranged in sequence in a circumferential direction
of the top plate (115) and connected to each other,
and a plane where the first sub plate (1171) is located
and a plane where the second sub plate (1172) is
located are arranged at a right angle; and
the module board (121), the filtering board (122) and
the main control board (123) are all arranged on the
first sub plate (1171), or two of the module board
(121), the filtering board (122) and the main control
board (123) are arranged on the first sub plate
(1171), and the other is arranged on the second
sub plate (1172).
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28. The air-source heat pump air conditioner according
to claim 27, wherein the electric control box (100)
further comprises a fixed bracket (1175) connected
to the first sub plate (1171), the main control board
(123) is arranged on the fixed bracket (1175), and an
installation gap is provided between the fixed bracket
(1175) and the first sub plate (1171); the filtering
board (122) is arranged within the installation gap
and connected to the first sub plate (1171).

29. The air-source heat pump air conditioner according
to claim 28, wherein the filtering board (122) can slide
relative to the first sub plate (1171) in a direction from
the bottom plate (116) to the top plate (115).

30. The air-source heat pump air conditioner according
to claim 27, wherein the module board (121) is ar-
ranged on the second sub plate (1172), and the
filtering board (122) and the main control board
(123) are arranged on the first sub plate (1171); and
an end of the bottom plate (116) that is near the
second sub plate (1172) is recessed away from
the top plate (115) to form a recess part (1161), which
has a side surface part (1162), and the module board
(121) is inserted into the recess part (1161).

31. The air-source heat pump air conditioner according
to claim 30, wherein a sliding limit part is provided on
the second sub plate (1172), and the module board
(121) is connected to the sliding limit part; the sliding
limit part restricts the module board (121) from mov-
ing in a direction perpendicular to the direction from
the bottom plate (116) to the top plate (115), and
enables the module board (121) to slide in the direc-
tion from the bottom plate (116) to the top plate (115).

32. The air-source heat pump air conditioner according
to any one of claims 23 to 31, wherein the heat
dissipation assembly (130) is provided with a venti-
lation channel, which has a second air inlet (133) and
a second air outlet (134); the second air outlet (134)
is arranged near the air inflow end of the fan blade
assembly (300) relative to the second air inlet (133).

33. The air-source heat pump air conditioner according
to claim 32, wherein the heat dissipation assembly
(130) comprises an air guide cover (132) and a heat
dissipation member (131); the air guide cover (132)
is fixed to the outer side surface of the box body
(110), the ventilation channel is formed inside the air
guide cover (132), and the heat dissipation member
(131) is arranged inside the ventilation channel.

34. The air-source heat pump air conditioner according
to claim 33, wherein the second air inlet (133) and the
second air outlet (134) are respectively formed on
two opposite ends of the air guide cover (132)

35. The air-source heat pump air conditioner according
to any one of claims 23 to 34, wherein the heat
dissipation assembly (130) comprises a refrigerant
radiator (140) and a refrigerant connecting pipe
(150); the refrigerant radiator (140) is internally pro-
vided with a refrigerant flow channel, which is com-
municated with a refrigerant circuit of the air-source
heat pump air conditioner through the refrigerant
connecting pipe (150), so that the refrigerant in the
refrigerant circuit flows through the refrigerant flow
channel.

36. The air-source heat pump air conditioner according
to claim 35, wherein an installation plate (118) is
provided inside the box body (110), the electric con-
trol assembly (120) is arranged on one side of a plate
surface of the installation plate (118), the refrigerant
radiator (140) is arranged on the other side of the
plate surface of the installation plate (118), and the
electric control assembly (120) is arranged corre-
sponding to the refrigerant radiator (140).

37. The air-source heat pump air conditioner according
to any one of claims 23 to 36, wherein the electric
control box (100) further comprises a flow disturbing
assembly (160), which is arranged inside the box
body (110) for disturbing the air inside the box body
(110).

38. The air-source heat pump air conditioner according
to any one of claims 20 to 37, wherein the box body
(110) comprises a first part (113) and a second part
(114), which enclose the box body (110) and which
are detachably connected.

39. The air-source heat pump air conditioner according
to any one of claims 7 to 16, wherein the water
delivery pipeline comprises a water inflow pipe
(510) and a water outflow pipe (520), the water inflow
pipe (510) is connected to a water inlet of the water
flow pipeline, and the water outflow pipe (520) is
connected to the water inlet of the water flow pipe-
line; and
in the vertical direction, a position of a water inlet of
the water inflow pipe (510) is higher than the highest
position of the water flow pipeline and the highest
position of the water inflow pipe (510), and is located
at the highest point of the water inflow pipe (510); a
position of a drainage outlet of the water outflow pipe
(520) is lower than the lowest position of the water
flow pipeline and the lowest position of the water
inflow pipe (510), and is located at the lowest point of
the water outflow pipe (520).

40. The air-source heat pump air conditioner according
to claim 39, wherein the housing (200) is provided
with a pipe inlet and a pipe outlet, the water inflow
pipe (510) penetrates into the pipe inlet and is in
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clearance fit with the pipe outlet, and the water out-
flow pipe (520) penetrates into the pipe outlet and is
in clearance fit with the pipe outlet.

41. The air-source heat pump air conditioner according
to claim 40, wherein the pipe inlet and the pipe outlet
are both arranged on a left side wall or a right side
wall of the housing (200).

42. The air-source heat pump air conditioner according
to any one of claims 1 to 41, wherein a heating tube
(800) is arranged inside the first chamber (204).

43. The air-source heat pump air conditioner according
to claim 42, wherein two ends of the heating tube
(800) are tilted upward relative to a middle of the
heating tube (800), and the two ends of the heating
tube are wiring terminals (810).

44. The air-source heat pump air conditioner according
to claim 42 or 43, wherein the heating tube (800) is
fixed to the bottom wall (206) of the housing (200)
through a buckle (820).
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