EP 4 317 809 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(11) EP 4 317 809 A1

EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication:
07.02.2024 Bulletin 2024/06

(21) Application number: 22814726.0

(22) Date of filing: 09.02.2022

(51) International Patent Classification (IPC):
F24F 1/0007 (201900 F24F 13/20(2006.0%)
F24F 13/08 (2006.0%)

(52) Cooperative Patent Classification (CPC):
F24F 1/0007; F24F 1/0011; F24F 1/0025;
F24F 1/0057; F24F 1/0063; F24F 13/00;
F24F 13/08; F24F 13/20

(86) International application number:
PCT/CN2022/075656

(87) International publication number:
WO 2022/252677 (08.12.2022 Gazette 2022/49)

(84) Designated Contracting States:
AL ATBE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILTLULVMC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
KH MA MD TN

(30) Priority: 01.06.2021 CN 202110611174

(71) Applicants:
* GD Midea Heating & Ventilating Equipment Co.,
Ltd.
Foshan, Guangdong 528311 (CN)

* HEFEI MIDEA HEATING & VENTILATING
EQUIPMENT
CO., LTD.
Boyan Science Park,
High-Tech Zone, Hefei
Anhui 230088 (CN)

(72) Inventors:
* ZHOU, Baisong
Foshan, Guangdong 528311 (CN)
¢ WU, Duode
Foshan, Guangdong 528311 (CN)

(74) Representative: RGTH
Patentanwailte PartGmbB
Neuer Wall 10
20354 Hamburg (DE)

(54) WALL-MOUNTED AIR CONDITIONER
(57)  Provided is a wall-mounted air conditioner (1),
comprising a casing (10) and a heat exchanger (20). The
heat exchanger (20) is arranged in the casing (10); the
casing (10) is internally provided with an air duct (30);
the air duct (30) has an air inlet (311) and an air outlet
(312); and at least part of the air inlet (311) is located on
the front (11) of the casing (10). By configuring at least
part of the air inlet (311) of the wall-mounted air condi-
tioner (1) to be located on the front (11) of the casing
(10), the air in the environment does not need to enter
the air duct (30) from directly above the casing (10). In
this way, the distance between the wall-mounted air con-
ditioner (1) and an indoor top wall (3) can be greatly re-
duced oreliminated, such that the indoor space utilization
rate can be increased.
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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to and benefits
of Chinese Patent Application No.202110611174.1, filed
on June 1, 2021, the entire content of which is incorpo-
rated herein by reference.

FIELD

[0002] This application relates to the field of air condi-
tioners, and more particularly to a wall-mounted air con-
ditioner.

BACKGROUND

[0003] In the related art, an air inlet of a wall-mounted
air conditioner is at its top. In order to meet a requirement
for air inflow from the top, the wall-mounted air condition-
er has to be at a large distance from an indoor top wall,
resulting in low indoor space utilization and making the
indoor space more cramped. Moreover, the wall-mount-
ed air conditionerin the related art has low heatexchange
efficiency.

SUMMARY

[0004] The presentinvention aims to solve atleastone
of the technical problems existing in the related art. Ac-
cordingly, embodiments of the presentinvention propose
a wall-mounted air conditioner.

[0005] The wall-mounted air conditioner according to
embodiments of the present invention includes a housing
and a heat exchanger. The housing has an air duct there-
in, the air duct includes an air inlet and an air outlet, and
at least a part of the air inlet is on a front surface of the
housing.

[0006] According to the present invention, since at
least a part of the air inlet of the wall-mounted air condi-
tioner is on the front surface of the housing, ambient air
(air inflow) can enter the air duct substantially from the
front of the housing. For example, the ambient air (air
inflow) can enter the air duct from the straight front of the
housing, or from the top front of the housing, or from the
bottom front of the housing. In addition, the ambient air
can enter the air duct from at least two directions selected
from the straight front of the housing, the top front of the
housing, or from the bottom front of the housing.

[0007] That is, the ambient air does not necessarily
enter the air duct directly above the housing. In such a
way, adistance between the wall-mounted air conditioner
and an indoor top wall can be greatly decreased or even
eliminated, and the utilization rate of indoor space can
be improved, especially for indoor space (rooms) with
lower heights, which can effectively reduce or eliminate
a sense of crampedness of the indoor space.

[0008] Therefore, the wall-mounted air conditioner ac-
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cording to embodiments of the present invention has a
very low requirement for mounting space. As long as the
wall-mounted air conditioner can be accommodated in
the mounting space, there is no need to leave an air inflow
space above the wall-mounted air conditioner, which can
expand the applicability of the wall-mounted air condi-
tioner.

[0009] Moreover, in a scenario of air inflow from the
top, the top space is often restricted and relatively narrow,
which limits the air inflow volume due to the narrow top
space. In the technical solutions of the present invention,
since at least a part of the air inlet is located on the front
surface of the housing, the air entering the air duct
through the air inlet can directly flow through the heat
exchanger for sufficient heat exchange with the heat ex-
changer. That s, the air inflow volume of the wall-mount-
ed air conditioner is not limited by the narrow space at
the top. The airinflow from the front surface of the housing
can effectively increase the air inflow volume and signif-
icantly increase the air flow volume through the heat ex-
changer, greatly enhancing the heat exchange efficiency
of the heat exchanger.

[0010] In the embodiments of the present invention,
since at least a part of the air inlet is located on the front
surface of the housing, there is no need to mount a rough-
ly inverted V-shaped heat exchanger below the air inlet,
and itis unnecessary to mount a water receiving tray with
a width greater than or equal to a width of the roughly
inverted V-shaped heat exchanger at a lower end of the
heat exchanger, to avoid failure in heat exchange of air
with a part of the heat exchanger due to the part being
obstructed by the water receiving tray. Since at least a
part of the air inlet is located on the front surface of the
housing, the water receiving tray will not prevent airflow
from flowing to the heat exchanger. For example, the
water receiving tray does not pass an airflow path to the
heat exchanger, which can greatly improve the heat ex-
change efficiency of the heat exchanger. In an embodi-
ment, the water receiving tray is located below the heat
exchanger.

[0011] Therefore, the wall-mounted air conditioner in
the embodiments of the present invention has advantag-
es of easy installation, improved indoor space utilization,
wide applicability, and high heat exchange efficiency.
[0012] In some embodiments, the wall-mounted air
conditioner further comprises a fan wheel in the air duct,
wherein the heat exchanger is disposed between the air
inlet and the fan wheel.

[0013] In some embodiments, a distance between a
top surface of the housing and an indoor top wall is less
than or equal to 20 cm.

[0014] In some embodiments, the heat exchanger is
arranged in the air duct and corresponding to the air inlet.

[0015] In some embodiments, the air outlet is below
the air inlet.
[0016] In some embodiments, the air duct comprises

an inlet air duct and an outlet air duct; the wall-mounted
air conditioner further comprises a fan wheel in the air
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duct; and the fan wheel is at a junction of the inlet air duct
and the outlet air duct.

[0017] In some embodiments, in a vertical plane per-
pendicular to a length direction of the air duct, a first side
edge of a projection of the outlet air duct intersects with
a first side edge of a projection of the inlet air duct at a
first junction point; a rotation axis of the fan wheel inter-
sects with the vertical plane at a base point; and a first
intersection angle between a first connection line be-
tween the base point and the first junction point and a
horizontal line forward from the base pointis greater than
or equal to 60 degrees and less than or equal to 150
degrees.

[0018] In some embodiments, the first intersection an-
gle is greater than or equal to 90 degrees and less than
or equal to 110 degrees.

[0019] Insome embodiments, a minimum distance be-
tween a first side edge of a projection of the outlet air
duct and an outer contour of a projection of the fan wheel
is greater than or equal to 4 millimeters and less than or
equal to 8 millimeters.

[0020] In some embodiments, in a vertical plane per-
pendicular to a length direction of the air duct, a second
intersection angle between a centerline of the outlet air
duct and a centerline of the inlet air duct is greater than
or equal to 10 degrees and less than or equal to 85 de-
grees.

[0021] In some embodiments, the second intersection
angle is greater than or equal to 70 degrees and less
than or equal to 75 degrees.

[0022] In some embodiments, in a vertical plane per-
pendicular to a length direction of the air duct, a third
intersection angle between a centerline of the outlet air
duct and a vertical upward direction is greater than or
equal to 120 degrees and less than or equal to 155 de-
grees.

[0023] Insome embodiments, the third intersection an-
gle is greater than or equal to 140 degrees and less than
or equal to 145 degrees.

[0024] In some embodiments, in a vertical plane per-
pendicular to a rotation axis of the fan wheel, a first side
edge of a projection of the outlet air duct has afirst straight
segment adjacent to the air outlet, and a second side
edge of a projection of the outlet air duct has a second
straight segment adjacent to the air outlet.

[0025] In some embodiments, a fourth intersection an-
gle between the second straight segment and a center-
line of the outlet air duct is greater than 0 degree and
less than or equal to 30 degrees.

[0026] In some embodiments, the fourth intersection
angle is greater than or equal to 3 degrees and less than
or equal to 10 degrees.

[0027] Insome embodiments, a fifth intersection angle
between the first straight segment and the second
straight segment is greater than or equal to 5 degrees
and less than or equal to 45 degrees.

[0028] In some embodiments, the fifth intersection an-
gle is greater than or equal to 10 degrees and less than
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or equal to 20 degrees.

[0029] In some embodiments, in a vertical plane per-
pendicular to a length direction of the air duct, a first side
edge of a projection of the outlet air duct intersects with
a first side edge of a projection of the inlet air duct at a
first junction point, and a second side edge of the projec-
tion of the outlet air duct intersects with a second side
edge of the projection of the inlet air duct at a second
junction point; a rotation axis of the fan wheel intersects
with the vertical plane at a base point; a line connecting
the base point with the first junction point is a first con-
nection line, and a line connecting the base point with
the second junction point is a second connection line;
and a sixth intersection angle between the first connec-
tion line and the second connection line is greater than
or equal to 120 degrees and less than or equal to 200
degrees.

[0030] Insomeembodiments, the sixthintersectionan-
gle is greater than or equal to 155 degrees and less than
or equal to 175 degrees.

[0031] In some embodiments, in a vertical plane per-
pendicular to a length direction of the air duct, a second
side edge of a projection of the outlet air duct comprises
an arc-shaped segment, and the arc-shaped segment is
concentric with an outer contour of a projection of the fan
wheel.

[0032] In some embodiments, a distance between the
arc-shaped segmentand the outer contour the projection
of the fan wheel is greater than or equal to 4 millimeters
and less than or equal to 9 millimeters.

[0033] In some embodiments, the front surface of the
housing is directly connected to a rear surface of the
housing.

[0034] In some embodiments, an upper edge of the
front surface of the housing is connected to a rear surface
of the housing through a top surface of the housing; and
a lower edge of the front surface of the housing and the
rear surface of the housing are connected directly or
through a bottom surface of the housing.

[0035] In some embodiments, the top surface is a hor-
izontal surface or an inclined surface that tilts backwards
and downwards; and/or the bottom surface is a horizontal
surface or an inclined surface that tilts backwards and
upwards.

[0036] In some embodiments, the front surface of the
housing is a curved or bent surface protruding forwards.
[0037] In some embodiments, the front surface of the
housing comprises an upper portion, a lower portion, and
an intermediate portion connecting the upper portion and
the lower portion; the intermediate portion is a vertical
surface or an arc-shaped surface, the upper portion is
an inclined surface thattilts backwards and upwards, and
the lower portion is an inclined surface that tilts back-
wards and downwards.

BRIEF DESCRIPTION OF DRAWINGS

[0038]
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FIG. 1 is a sectional view of a wall-mounted air con-
ditioner according to embodiments of the presentin-
vention.

FIG. 2 is a sectional view of a wall-mounted air con-
ditioner according to embodiments of the presentin-
vention.

FIG. 3 is a schematic view of a wall-mounted air con-
ditioner according to embodiments of the presentin-
vention.

FIG. 4 is a sectional view of a wall-mounted air con-
ditioner in the related art.

DETAILED DESCRIPTION

[0039] Embodiments of the present invention will be
described in detail below, and examples of the embodi-
ments will be shown in the accompanying drawings. The
embodiments described below are exemplary and are
intended to explain the present invention rather than limit
the present invention.

[0040] The presentinventionis based ontheinventors’
discovery and understanding of the following facts and
issues.

[0041] Intherelated art, as shown in FIG. 4, an air inlet
of a wall-mounted air conditioner 1’ is located at its top,
and the top of the wall-mounted air conditioner 1’ has to
be at a large distance from an indoor top wall 3, to define
an air inflow space. Consequently, the wall-mounted air
conditioner 1’ cannot be arranged tightly against the in-
doortop wall 3. A heat exchanger 10’ of the wall-mounted
air conditioner 1’ is arranged around a cross-flow fan
wheel 20’. Specifically, afirst part 11’ of the heatexchang-
er 10’, which forms a roughly inverted V-shape, is located
above the cross-flow fan wheel 20’, and a second part
12’ of the heat exchanger 10’ is located in front of the
cross-flow fan wheel 20’.

[0042] A water receiving tray 30’ is provided below a
rear lower end 111’ of the first part 11°. The water receiv-
ing plate 30’ is opposite to the rear lower end 111’ of the
first part 11’ in an up-down direction and is located be-
tween the rear lower end 111’ of the first part 11’ and the
cross-flow fan wheel 20’. The inventors have realized
thatthe rear lower end 111’ of the first part 11’ is obstruct-
ed by the water receiving tray 30’, such that the rear lower
end 111’ of the first part 11’ does not exchange heat with
air, resulting in waste and lowering heat transfer efficien-
cy.

[0043] Aninlet air duct 50’ is formed between the sec-
ond part 12’ and a front panel 40’ of the wall-mounted air
conditioner 1. However, the inventors have realized that
since most of the space in a front-rear direction of the
wall-mounted air conditioner 1’ is occupied by the heat
exchanger 10, the cross-flow fan wheel 20’ and a volute
60’, the inlet air duct 50’ is relatively narrow, resulting in
a small air flow volume through the inlet air duct 50’ and
a low heat transfer efficiency of the second part 12’
[0044] A wall-mounted air conditioner 1 according to
embodiments of the present invention will be described
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below. As shown in FIGS. 1 to 3, the wall-mounted air
conditioner 1 according to embodiments of the present
invention comprises a housing 10 and a heat exchanger
20 arranged inside the housing 10. There is an air duct
30 inside the housing 10. The air duct 30 has an air inlet
311 and an air outlet 312, and at least a part of the air
inlet311islocated on a front surface 11 of the housing 10.
[0045] The front surface 11 of the housing 10 is a sur-
face that can be seen by a horizontal backward line of
sight, thatis, a surface of the housing 10 that can be seen
by the horizontal backward line of sight is the front surface
11 of the housing 10. For example, when an observer’s
eyes are roughly at the same level as the housing 10 and
the observer is in front of the housing 10, a surface of
the housing 10 that the observer can see is the front
surface 11 of the housing 10.

[0046] A front-rear direction is shown by arrow A in
FIG. 1, and an up-down direction is shown by arrow B in
FIG. 1. For example, the wall-mounted air conditioner 1
is mounted on a wall surface 2. A direction away from
the wall surface 2 in the horizontal direction represents
a forward direction, and a direction away from the wall
surface 2 in the horizontal direction represents a rear-
ward direction.

[0047] According to the embodiments of the present
invention, since at least a part of the air inlet 311 of the
wall-mounted air conditioner 1 is on the front surface 11
of the housing 10, ambient air (air inflow) can enter the
air duct 30 substantially from the front of the housing 10.
For example, the ambient air (air inflow) may enter the
air duct 30 from the straight front of the housing 10, or
may enter the air duct 30 from the top front of the housing
10, or may enter the air duct 30 from the bottom front of
the housing 10. In addition, the ambient air can enter the
air duct 30 from at least two directions selected from the
straight front of the housing10, the top front of the housing
10, or from the bottom front of the housing 10.

[0048] That is, the ambient air does not necessarily
enter the air duct 30 directly above the housing 10. In
such a way, a distance between the wall-mounted air
conditioner 1 and an indoor top wall 3 can be greatly
decreased or even eliminated, and the utilization rate of
indoor space can be improved, especially for indoor
space (rooms) with lower heights, which can effectively
reduce or eliminate a sense of crampedness of the indoor
space.

[0049] Therefore, the wall-mounted air conditioner 1
according to embodiments of the present invention has
a very low requirement for mounting space. As long as
the wall-mounted air conditioner 1 can be accommodated
in the mounting space, there is no need to leave an air
inflow space above the wall-mounted air conditioner 1,
which can expand the applicability of the wall-mounted
air conditioner 1.

[0050] In some embodiments, the airinlet 311 is locat-
ed on the front surface, inclined upwards towards the
wall surface 2 (which can be understood as a mounting
surface) relative to a vertical surface. In this way, when
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a user standing on the ground of the room, the user can-
not see the interior of the housing 10 (the wall-mounted
air conditioner 1) through the air inlet 311, and internal
structures of the housing 10 (the wall-mounted air con-
ditioner 1) are not exposed to the user, which canimprove
the user’s visual comfort.

[0051] Moreover, in a scenario of air inflow from the
top, the top space is often restricted and relatively narrow,
which limits the air inflow volume due to the narrow top
space. In the technical solutions of the present invention,
since at least a part of the air inlet 311 is located on the
front surface 11 of the housing 10, the air entering the
air duct 30 through the air inlet 311 can directly flow
through the heat exchanger 20 for sufficient heat ex-
change with the heat exchanger 20. That is, the air inflow
volume of the wall-mounted air conditioner 1 is notlimited
by the narrow space at the top. The air inflow from the
front surface 11 of the housing 10 can effectively increase
the air inflow volume and significantly increase the air
flow volume through the heat exchanger 20, greatly en-
hancing the heat exchange efficiency of the heat ex-
changer 20.

[0052] In the presentinvention, since at least a part of
the air inlet 311 is located on the front surface 11 of the
housing 10, there is no need to mount a roughly inverted
V-shaped heat exchanger below the air inlet 311, and it
is unnecessary to mount a water receiving tray with a
width greater than or equal to a width of the roughly in-
verted V-shaped heat exchanger at a lower end of the
heat exchanger, to avoid failure in heat exchange of air
with a part of the heat exchanger 20 due to the part being
obstructed by the water receiving tray. Since at least a
part of the air inlet 311 is located on the front surface 11
of the housing 10, the water receiving tray 50 will not
prevent airflow from flowing to the heat exchanger 20.
For example, the water receiving tray 50 does not pass
an airflow path to the heat exchanger 20, which can great-
ly improve the heat exchange efficiency of the heat ex-
changer 20. In an embodiment, the water receiving tray
50 is located below the heat exchanger 20.

[0053] Therefore, the wall-mounted air conditioner 1 in
the embodiments of the present invention has advantag-
es of easy installation, improved indoor space utilization,
wide applicability, and high heat exchange efficiency.
[0054] As shown in FIGS. 1-2, the wall-mounted air
conditioner 1 according to the embodiments of the
presentinvention comprises the housing 10 and the heat
exchanger 20. The housing 10 may be mounted on the
wall surface 2 indoors.

[0055] In some embodiments, when the housing 10 is
mounted on the wall surface 2, a distance between a top
surface of the housing 10 and the indoor top wall 3 is less
than or equal to 20 centimeters. In other words, a mini-
mum distance between the housing 10 and the indoor
top wall 3 in the up-down direction is less than or equal
to 20 centimeters. Hence, the utilization rate of indoor
space can be further improved.

[0056] In some embodiments, the distance between
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the top surface of the housing 10 and the indoor top wall
3 is less than or equal to 15 centimeters. Alternatively,
the distance between the top surface of the housing 10
and the indoor top wall 3 is less than or equal to 10 cen-
timeters. Alternatively, the distance between the top sur-
face of the housing 10 and the indoor top wall 3 is less
than or equal to 8 centimeters. Alternatively, the distance
between the top surface of the housing 10 and the indoor
top wall 3 is less than or equal to 5 centimeters. Alterna-
tively, the top surface of the housing 10 is in contact with
the indoor top wall 3, i.e., the distance between the top
surface of the housing 10 and the indoor top wall 3 is
equal to 0 centimeter. Hence, the utilization rate of indoor
space can be further improved.

[0057] As shownin FIGS. 1 to 3, in an embodiment of
the present invention, an upper edge of the front surface
11 of the housing 10 is connected to a rear surface 13
of the housing 10 through the top surface 12 of the hous-
ing 10. Alower edge of the front surface 11 of the housing
10 is directly connected to the rear surface 13 of the hous-
ing 10, or the lower edge of the front surface 11 of the
housing 10 is connected to the rear surface 13 of the
housing 10 through a bottom surface 14 of the housing
10. In such a way, the appearance of the housing 10 and
hence the wall-mounted air conditioner 1 becomes neat-
er and more aesthetic.

[0058] As shownin FIGS. 1 to 3, in an embodiment of
the present invention, the front surface 11 of the housing
10 is a curved or bent surface that protrudes forwards,
which can increase an area of the front surface 11 to
provide a larger air inlet 311 on the front surface 11, al-
lowing more air to enter the air duct 30 through the air
inlet 311 and improving the air inflow volume of the air
inlet 311. As a result, the wall-mounted air conditioner 1
have an increased air inflow volume and improved air
inflow efficiency.

[0059] The frontsurface 11 configured as the bent sur-
face comprises a plurality of portions arranged along the
up-down direction or along the length direction of the air
duct 30 (i.e., C direction as shown in FIG. 3). Each portion
may be planar, and adjacent portions are located on dif-
ferent planes. Each portion may also be curved. Alterna-
tively, some of these portions are planar, while others
are curved.

[0060] In some embodiments, the front surface 11 of
the housing 10 is an arc-shaped surface that protrudes
forwards, which not only allows for a larger air inlet 311
on the front surface 11 to further improve the air inflow
volume and air inflow efficiency of the wall-mounted air
conditioner 1, but also facilitates the processingand man-
ufacturing of the housing 10.

[0061] In some embodiments, the front surface 11 of
the housing 10 comprises an upper portion, a lower por-
tion, and an intermediate portion connecting the upper
portion and the lower portion. Specifically, an upper edge
of the intermediate portion is connected to a lower edge
of the upper portion, and a lower edge of the intermediate
portion is connected to an upper edge of the lower por-
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tion.

[0062] The intermediate portion is an arc-shaped sur-
face, the upper portion is an inclined surface that tilts
backwards and upwards, and the lower portion is an in-
clined surface that tilts backwards and downwards. That
is, the upper and lower portions are inclined surfaces,
with the upper portion extending backwards and upwards
from the intermediate portion and the lower portion ex-
tending backwards and downwards from the intermedi-
ate portion. In addition, the intermediate portion may also
be a vertical surface.

[0063] The topsurface 12 may be a horizontal surface.
Thatis, the top surface 12 may extend horizontally back-
wards from the front surface 11, so that the top surface
12 cannot be seen by the horizontal backward line of
sight. In addition, the top surface 12 may also be an in-
clined surface that tilts backwards and downwards. That
is, the top surface 12 may be an inclined surface, and
the top surface 12 may extend backwards and down-
wards from the front surface 11, so that the top surface
12 cannot be seen by the horizontal backward line of
sight.

[0064] The bottom surface 14 may be a horizontal sur-
face. That s, the bottom surface 14 may extend horizon-
tally backwards from the front surface 11, so that the
bottom surface 14 cannotbe seen by the horizontal back-
ward line of sight. In addition, the bottom surface 14 may
also be an inclined surface that tilts backwards and up-
wards. That is, the bottom surface 14 may be an inclined
surface, and the bottom surface 14 may extend back-
wards and upwards from the front surface 11, so that the
bottom surface 14 cannotbe seen by the horizontal back-
ward line of sight.

[0065] Inanotherembodimentofthe presentinvention,
the front surface 11 of the housing 10 is directly connect-
ed to the rear surface 13 of the housing 10, which makes
the appearance of the housing 10 and hence the wall-
mounted air conditioner 1 more concise.

[0066] As shown in FIGS. 1 and 2, in an embodiment
of the present invention, the heat exchanger 20 is ar-
ranged inside the housing 10. The air duct 30 is inside
the housing 10 and has the air inlet 311 and the air outlet
312. At least a part of the air inlet 311 is on the front
surface 11 of the housing 10, to allow at least part of the
air (air inflow) to enter the air duct 30 substantially from
front of the housing 10.

[0067] In some embodiments, a position of the air out-
let 312 is lower than a position of the airinlet 311. In other
words, at least a part of the air outlet 312 is below at least
a part of the air inlet 311, which makes the structure of
the wall-mounted air conditioner 1 more reasonable.
[0068] The heat exchanger 20 is arranged in the air
duct 30 and corresponding to the air inlet 311. In such a
way, air can flow more directly through the heat exchang-
er 20, further improving the heat exchange efficiency of
the heat exchanger 20 and the wall-mounted air condi-
tioner 1.

[0069] As shown in FIGS. 1 and 2, in an embodiment
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of the presentinvention, the wall-mounted air conditioner
1 further comprises a fan wheel 40 arranged in the air
duct 30, and the heat exchanger 20 is arranged between
the air inlet 311 and the fan wheel 40. The arrangement
of the fan wheel 40 in the air duct 30 can increase the
flow volume and velocity of air passing through the heat
exchanger 20, to further improve the heat exchange ef-
ficiency of the heat exchanger 20 and the wall-mounted
air conditioner 1.

[0070] Insomeembodiments, asshowninFIGS. 1and
2, the air duct 30 comprises an inlet air duct 321 and an
outlet air duct 322, and the fan wheel 40 is at a junction
of the inlet air duct 321 and the outlet air duct 322, which
can make the structure of the wall-mounted air condition-
er 1 more reasonable. For example, a part of the fan
wheel 40 is inside the inlet air duct 321, and a remaining
part of the fan wheel 40 is inside the outlet air duct 322.
[0071] As shown in FIGS. 1 and 2, in an embodiment
of the presentinvention, in a vertical plane perpendicular
to the length direction of the air duct 30 (i.e., C direction
as shown in FIG. 3), a projection of the outlet air duct 322
comprises a first side edge 3221 and a second side edge
3222, and a projection of the inlet air duct 321 comprises
afirst side edge 3211 and a second side edge 3212. The
length direction of the air duct 30 is shown by arrow C in
FIG. 3. The length direction of the air duct 30 may be
consistent with the length direction of the wall-mounted
air conditioner 1, that is, the length direction of the wall-
mounted air conditioner 1 follows the direction of arrow
Cin FIG. 3.

[0072] Insome embodiments, atleast a part of the first
side edge 3221 is behind at least a part of the second
side edge 3222, and at least a part of the first side edge
3211 is above at least a part of the second side edge
3212, which can make the structure of the air duct 30
more reasonable.

[0073] As shown in FIGS. 1 and 2, in an embodiment
of the present invention, the first side edge 3221 of the
projection of the outlet air duct 322 intersects with the
first side edge 3211 of the projection of the inlet air duct
321 at a first junction point F, and a rotation axis of the
fan wheel 40 intersects with the vertical plane at a base
point O. A first intersection angle 61 between a first con-
nection line L1 between the base point O and the first
junction point F and a horizontal line L2 forward from the
base point O is greater than or equal to 60 degrees and
less than or equal to 150 degrees. That is, a first hori-
zontal line passes through the base point O and com-
prises a front horizontal segment in front of the base point
O; and the first intersection angle 61 between the front
horizontal segment and the first connection line L1 is
greaterthan orequal to 60 degrees and less than or equal
to 150 degrees.

[0074] Consequently, at least a part of an air inlet (an
opening of the outlet air duct 322 adjacent to the inlet air
duct 321) of the outlet air duct 322 is opened forwards
and upwards, allowing the air flowing through the air inlet
311 and the inlet air duct 321 to enter the outlet air duct
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322 more smoothly, so as to improve the cooling and
heating effect of the wall-mounted air conditioner 1. In
other words, at least a part of an air outlet (an opening
ofthe inlet air duct 321 adjacent to the outlet air duct 322)
of the inlet air duct 321 can be opened backwards and
downwards, enabling the air in the inlet air duct 321 to
enter the outlet air duct 322 more smoothly, thereby im-
proving the cooling and heating effect of the wall-mount-
ed air conditioner 1.

[0075] Insome embodiments, the first intersection an-
gle 61 is greater than or equal to 70 degrees and less
than or equal to 130 degrees. Alternatively, the first in-
tersection angle 61 is greater than or equal to 80 degrees
and less than or equal to 120 degrees. Alternatively, the
first intersection angle 61 greater than or equal to 90 de-
grees and less than or equal to 110 degrees. Conse-
quently, the air flowing through the air inlet 311 and the
inlet air duct 321 can enter the outlet air duct 322 more
smoothly, furtherimproving the cooling and heating effect
of the wall-mounted air conditioner 1.

[0076] Insome embodiments, the first intersection an-
gle 61 may be butis notlimited to 60 degrees, 65 degrees,
70 degrees, 75 degrees, 80 degrees, 85 degrees, 90
degrees, 92 degrees, 95 degrees, 100 degrees, 102 de-
grees, 105 degrees, 110 degrees, 115 degrees, 120 de-
grees, 125 degrees, 130 degrees, 135 degrees, 140 de-
grees, 145 degrees, or 150 degrees.

[0077] Asshownin FIGS. 1 and 2, the rotation axis of
the fan wheel 40 is perpendicular to the vertical plane.
Alternatively, the vertical plane is perpendicular to the
horizontal plane, and the rotation axis of the fan wheel
40 is parallel to the horizontal plane. The first junction
point F and an endpoint of the first side edge 3221 away
from the air outlet 312 may be the same point.

[0078] As shown in FIGS. 1 and 2, in an embodiment
of the present invention, in the vertical plane perpendic-
ular to the length direction of the air duct 30, a minimum
distance H1 between the first side edge 3221 of the pro-
jection of the outlet air duct 322 and an outer contour 41
of a projection of the fan wheel 40 is greater than or equal
to 4 millimeters and less than or equal to 8 millimeters.
In such a way, the air flow volume through the outlet air
duct 322 (i.e., the air outflow volume of the outlet air duct
322) can be ensured and meanwhile the space occupied
by the air duct 30 can be reduced, thereby reducing the
space occupied by the wall-mounted air conditioner 1.
[0079] In some embodiments, the minimum distance
H1 between the first side edge 3221 of the projection of
the outlet air duct 322 and the outer contour 41 of the
projection of the fan wheel 40 is greater than or equal to
5 millimeters and less than or equal to 7 millimeters. Al-
ternatively, the minimum distance H1 between the first
side edge 3221 of the projection of the outlet air duct 322
and the outer contour 41 of the projection of the fan wheel
40 is greater than or equal to 5.5 millimeters and less
than or equal to 6.5 millimeters. Alternatively, the mini-
mum distance H1 between the first side edge 3221 of
the projection of the outlet air duct 322 and the outer
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contour 41 of the projection of the fan wheel 40 is greater
than or equal to 5.6 millimeters and less than or equal to
5.9 millimeters. In such a way, the air flow volume through
the outlet air duct 322 (i.e., the air outflow volume of the
outlet air duct 322) can be ensured and meanwhile the
space occupied by the air duct 30 can be reduced, there-
by reducing the space occupied by the wall-mounted air
conditioner 1.

[0080] In some embodiments, the minimum distance
H1 between the first side edge 3221 of the projection of
the outlet air duct 322 and the outer contour 41 of the
projection of the fan wheel 40 may be but is not limited
to 4 millimeters, 4.5 millimeters, 5 millimeters, 5.5 millim-
eters, 5.6 millimeters, 5.7 millimeters, 5.75 millimeters,
5.8 millimeters, 5.9 millimeters, 6 millimeters, 6.5 millim-
eters, 7 millimeters, 7.5 millimeters, or 8 millimeters.
[0081] The minimum distance H1 between thefirstside
edge 3221 of the projection of the outlet air duct 322 and
the outer contour 41 of the projection of the fan wheel 40
refers to a minimum distance between any point on the
first side edge 3221 and any point on the outer contour 41.
[0082] As shown in FIGS. 1 and 2, in an embodiment
of the present invention, in the vertical plane perpendic-
ular to the length direction of the air duct 30, a second
intersection angle 62 between a centerline L3 of the outlet
air duct 322 and a centerline L4 of the inlet air duct 321
is greater than or equal to 10 degrees and less than or
equal to 85 degrees. It is possible to avoid significant
changes in a flow direction of air in the air duct 30, in
order to reduce flow resistance against the air and allow
the air to flow smoothly in the air duct 30, furtherimproving
the cooling and heating effect of the wall-mounted air
conditioner 1.

[0083] Insome embodiments, the second intersection
angle 02 is greater than or equal to 20 degrees and less
than or equal to 80 degrees. Alternatively, the second
intersection angle 02 is greater than or equal to 40 de-
grees and less than or equal to 75 degrees. Alternatively,
the second intersection angle 02 is greater than or equal
to 60 degrees and less than or equal to 75 degrees. Al-
ternatively, the second intersection angle 62 is greater
than or equal to 70 degrees and less than or equal to 75
degrees. Consequently, the air can flow more smoothly
in the air duct 30, and the cooling and heating effect of
the wall-mounted air conditioner 1 can be further im-
proved.

[0084] Insome embodiments, the second intersection
angle 62 may be but is not limited to 10 degrees, 15
degrees, 20 degrees, 25 degrees, 30 degrees, 35 de-
grees, 40 degrees, 45 degrees, 50 degrees, 55 degrees,
60 degrees, 65 degrees, 70 degrees, 71 degrees, 72
degrees, 73 degrees, 74 degrees, 75 degrees, 76 de-
grees, 77 degrees, 78 degrees, 79 degrees, 80 degrees,
or 85 degrees.

[0085] As shown in FIGS. 1 and 2, in an embodiment
of the present invention, in the vertical plane perpendic-
ular to the length direction of the air duct 30, a third in-
tersection angle 63 between the centerline L3 of the outlet
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air duct 322 and a vertical upward direction is greater
than or equal to 120 degrees and less than or equal to
155 degrees. The vertical upward direction is as indicated
by arrow D in FIG. 1.

[0086] In such a way, the air leaving the outlet air duct
322 can flow downwards and forwards, that is, the wall-
mounted air conditioner 1 can discharge cold air (hot air)
downwards and forwards, which can further improve the
cooling and heating effect of the wall-mounted air condi-
tioner 1.

[0087] Moreover, there may be a mounting space in
front and/or rear of the outlet air duct 322, to allow the
components originally mounted on a side (such as a left
side and/or a right side) of the length direction of the air
duct 30 to be mounted in the mounting space. Conse-
quently, the length of the wall-mounted air conditioner 1
can be effectively decreased, and the installation difficul-
ty of and space required for the wall-mounted air condi-
tioner 1 can be reduced. A left-right direction is as indi-
cated by arrow E in FIG. 3. Electric control components,
pipelines, circuits, throttling components and the like can
be mounted in the mounting space.

[0088] Insomeembodiments, the third intersection an-
gle 83 is greater than or equal to 130 degrees and less
than or equal to 150 degrees. Alternatively, the third in-
tersection angle 03 is greater than or equal to 140 de-
grees and less than or equal to 145 degrees. The flow
direction of the cold air (hot air) discharged from the wall-
mounted air conditioner 1 can be further optimized to
improve the cooling and heating effect of the wall-mount-
ed air conditioner 1.

[0089] Optionally, the third intersection angle 63 may
be but is not limited to 120 degrees, 125 degrees, 130
degrees, 135 degrees, 140 degrees, 141 degrees, 142
degrees, 143 degrees, 144 degrees, 145 degrees, 150
degrees, or 155 degrees.

[0090] As shown in FIGS. 1 and 2, in an embodiment
of the present invention, in the vertical plane perpendic-
ular to the length direction of the air duct 30, the first side
edge 3221 of the projection of the outlet air duct 322 has
a first straight segment 3223 adjacent to the air outlet
312, and the second side edge 3222 of the projection of
the outlet air duct 322 has a second straight segment
3224 adjacent to the air outlet 312. A fourth intersection
angle 64 between the second straight segment 3224 and
the centerline L3 of the outlet air duct 322 is greater than
0 degree and less than or equal to 30 degrees.

[0091] Asaresult,the airflow volume through the outlet
air duct 322 (i.e., the air outflow volume of the outlet air
duct 322) can be ensured, and meanwhile the space oc-
cupied by the outlet air duct 322 can be reduced, to pro-
vide sufficient mounting space in front of and/or behind
the outlet air duct 322, allowing the components originally
mounted on the side (such as the left side and/or the right
side) of the length direction of the air duct 30 to be mount-
ed in the mounting space. Consequently, the length of
the wall-mounted air conditioner 1 can be effectively de-
creased, and the installation difficulty of and space re-
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quired for the wall-mounted air conditioner 1 can be re-
duced.

[0092] In some embodiments, the fourth intersection
angle 04 is greater than or equal to 1 degree and less
than or equal to 25 degrees. Alternatively, the fourth in-
tersection angle 64 is greater than or equal to 2 degrees
and less than or equal to 20 degrees. Alternatively, the
fourth intersection angle 64 is greater than or equal to 3
degrees and less than or equal to 10 degrees. In such a
way, the air flow volume through the outlet air duct 322
can be increased, and the mounting space in front of
and/or behind the outlet air duct 322 can be enlarged,
which can further enhance the cooling and heating effect
ofthe wall-mounted air conditioner 1, decrease the length
of the wall-mounted air conditioner 1, and reduce the
installation difficulty and space required for the wall-
mounted air conditioner 1.

[0093] In some embodiments, the fourth intersection
angle 64 may be butis not limited to 1 degree, 2 degrees,
3 degrees, 4 degrees, 5 degrees, 6 degrees, 7 degrees,
8 degrees, 9 degrees, 10 degrees, 15 degrees, 20 de-
grees, 25 degrees, or 30 degrees.

[0094] Insome embodiments, afifth intersection angle
05 between the first straight segment 3223 and the sec-
ond straight segment 3224 is greater than or equal to 5
degrees and less than or equal to 45 degrees. As aresult,
the air flow volume through the outlet air duct 322 (i.e.,
the air outflow volume of the outlet air duct 322) can be
ensured, and meanwhile the space occupied by the outlet
air duct 322 can be reduced, to provide sufficient mount-
ing space in front of and/or behind the outlet air duct 322,
allowing the components originally mounted on the side
(such as the left side and/or the right side) of the length
direction of the air duct 30 to be mounted in the mounting
space. Consequently, the length of the wall-mounted air
conditioner 1 can be effectively decreased, and the in-
stallation difficulty of and space required for the wall-
mounted air conditioner 1 can be reduced.

[0095] In some embodiments, the fifth intersection an-
gle 65 is greater than or equal to 10 degrees and less
than or equal to 40 degrees. Alternatively, the fifth inter-
section angle 05 is greater than or equal to 10 degrees
and less than or equal to 30 degrees. Alternatively, the
fifth intersection angle 05 is greater than or equal to 10
degrees and less than or equal to 20 degrees. In such a
way, the air flow volume through the outlet air duct 322
can be increased, and the mounting space in front of
and/or behind the outlet air duct 322 can be enlarged,
which can further enhance the cooling and heating effect
ofthe wall-mounted air conditioner 1, decrease the length
of the wall-mounted air conditioner 1, and reduce the
installation difficulty and space required for the wall-
mounted air conditioner 1.

[0096] In some embodiments, the fifth intersection an-
gle 85 may be but is not limited to 5 degrees, 10 degrees,
11 degrees, 12 degrees, 13 degrees, 14 degrees, 15
degrees, 16 degrees, 17 degrees, 18 degrees, 19 de-
grees, 20 degrees, 25 degrees, 30 degrees, 35 degrees,
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40 degrees, or 45 degrees.

[0097] As shownin FIGS. 1 and 2, in an embodiment
of the present invention, in the vertical plane perpendic-
ular to the length direction of the air duct 30, the first side
edge 3221 of the projection of the outlet air duct 322
intersects with the first side edge 3211 of the projection
of the inlet air duct 321 at the first junction point F, and
the second side edge 3222 of the projection of the outlet
air duct 322 intersects with the second side edge 3212
of the projection of the inlet air duct 321 at a second
junction point P. The rotation axis of the fan wheel 40
intersects with the vertical plane at the base point O.
[0098] A line connecting the base point O with the first
junction point F is the first connection line L1; a line con-
necting the base point O with the second junction point
P is a second connection line L6; and a sixth intersection
angle 66 between the first connection line L1 and the
second connection line L6 is greater than or equal to 120
degrees and less than or equal to 200 degrees. As a
result, the air inlet of the outlet air duct 322 have a larger
inlet angle, to allow more air to enter the outlet air duct
322 and ensure a larger air flow volume in the outlet air
duct 322. Hence, the wall-mounted air conditioner 1 can
have a larger air outflow volume, further improving the
cooling and heating effect of the wall-mounted air condi-
tioner 1.

[0099] Insome embodiments, the sixthintersectionan-
gle 66 is greater than or equal to 130 degrees and less
than or equal to 190 degrees. Alternatively, the sixth in-
tersection angle 06 is greater than or equal to 140 de-
grees and less than or equal to 180 degrees. Alternative-
ly, the sixth intersection angle 66 is greater than or equal
to 155 degrees and less than or equal to 175 degrees.
In such a way, it is possible to ensure the large air flow
volume through the outlet air duct 322 and the large air
outflow volume of the wall-mounted air conditioner 1,
thereby further improving the cooling and heating effect
of the wall-mounted air conditioner 1. The sixth intersec-
tion angle 66 may be a suction angle of the fan wheel 40.
[0100] Insomeembodiments, the sixthintersection an-
gle 66 may be but is not limited to 120 degrees, 125
degrees, 130 degrees, 135 degrees, 140 degrees, 145
degrees, 150 degrees, 152 degrees, 155 degrees, 157
degrees, 160 degrees, 162 degrees, 165 degrees, 167
degrees, 170 degrees, 172 degrees, 175 degrees, 180
degrees, 185 degrees, 190 degrees, 195 degrees, or 200
degrees.

[0101] As shown in FIGS. 1 and 2, in an embodiment
of the present invention, in the vertical plane perpendic-
ular to the length direction of the air duct 30, the second
side edge 3222 of the projection of the outlet air duct 322
comprises an arc-shaped segment 3226, and the arc-
shaped segment 3226 is concentric with the outer con-
tour 41 of the projection of the fan wheel 40. Thus, the
structure of the air duct 30 is more reasonable.

[0102] For example, any point of the arc-shaped seg-
ment 3226 is equidistant from the outer contour 41 of the
projection of the fan wheel 40. A distance between any
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point onthe arc-shaped segment 3226 and the outer con-
tour 41 the projection of the fan wheel 40 refers to a min-
imum distance between any pointon the arc-shaped seg-
ment 3226 and any point on the outer contour 41.
[0103] In some embodiments, a distance H2 between
the arc-shaped segment 3226 and the outer contour 41
of the projection of the fan wheel 40 is greater than or
equal to 4 millimeters and less than or equal to 9 millim-
eters. It is possible to allow air to enter the outlet air duct
322 more smoothly and achieve a large air flow volume
in the outlet air duct 322. Hence, the wall-mounted air
conditioner 1 can have a larger air outflow volume, further
improving the cooling and heating effect of the wall-
mounted air conditioner 1.

[0104] In some embodiments, the distance H2 be-
tween the arc-shaped segment 3226 and the outer con-
tour 41 the projection of the fan wheel 40 is greater than
or equal to 6 millimeters and less than or equal to 8 mil-
limeters. Alternatively, the distance H2 between the arc-
shaped segment 3226 and the outer contour 41 the pro-
jection of the fan wheel 40 is greater than or equal to 7.1
millimeters and less than or equal to 7.9 millimeters. Itis
possible to allow air to enter the outlet air duct 322 more
smoothly and achieve a large air flow volume in the outlet
air duct 322. Hence, the wall-mounted air conditioner 1
can have a larger air outflow volume, further improving
the cooling and heating effect of the wall-mounted air
conditioner 1.

[0105] In some embodiments, the distance H2 be-
tween a volute tongue 327 and the fan wheel 40 may be
but is not limited to 4 mm, 4.5 mm, 5 mm, 5.5 mm, 6 mm,
6.5mm, 7 mm, 7.1 mm, 7.2 mm, 7.3 mm, 7.4 mm, 7.5
mm, 7.6 mm, 7.7 mm, 7.8 mm, 7.9 mm, 8 mm, 8.5 mm
or 9 mm.

[0106] In the description of the present invention, it is
to be understood that terms such as "central," "longitu-
dinal," "transverse," "length," "width," "thickness," "up-
per," "lower," "front," "rear," "left," "right," "vertical," "hor-
izontal," "top," "bottom," "inner," "outer," "clockwise,"
"counterclockwise," "axial," "radial" and "circumferential"
should be construed to refer to the orientation as then
described or as shown in the drawings under discussion.
These relative terms are for convenience and simplicity
of description and do notindicate orimply that the devices
or elements referred to have a particular orientation and
be constructed or operated in a particular orientation.
Thus, these terms shall not be construed as limitation on
the present invention.

[0107] In addition, terms such as "first" and "second"
are used herein for purposes of description and are not
intended to indicate or imply relative importance or sig-
nificance or to imply the number of indicated technical
features. Thus, the feature defined with "first" and "sec-
ond" may comprise one or more of this feature. In the
description of the present invention, the term "a plurality
of" means at least two, such as two or three, unless spec-
ified otherwise.

[0108] Inthe presentinvention, unless specified or lim-
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ited otherwise, the terms "mounted," "connected," "cou-
pled," "fixed" and the like are used broadly, and may be,
for example, fixed connections, detachable connections,
or integral connections; may also be mechanical or elec-
trical connections; may also be direct connections or in-
direct connections via intervening structures; may also
be inner communication or interaction of two elements,
which can be understood by those skilled in the art ac-
cording to specific situations.

[0109] Inthe presentinvention, unless specified or lim-
ited otherwise, a structure in which a first feature is "on"
or "below" a second feature may include an embodiment
in which the first feature is in direct contact with the sec-
ond feature, and may also include an embodiment in
which the first feature and the second feature are not in
direct contact with each other, but are contacted via an
additional feature formed therebetween. Further, a first
feature "on," "above," or "on top of" a second feature may
include an embodiment in which the first feature is right
or obliquely "on," "above," or "on top of" the second fea-
ture, or just means that the first feature is at a height
higher than that of the second feature; while afirst feature
"below," "under," or "on bottom of" a second feature may
include an embodiment in which the first feature is right
or obliquely "below," "under," or "on bottom of" the sec-
ond feature, or just means that the first feature is at a
height lower than that of the second feature.

[0110] Reference throughout this specification to "an
embodiment," "some embodiments," "an example," "a
specific example," or "some examples," means that a
particular feature, structure, material, or characteristic
described in connection with the embodiment or example
is included in at least one embodiment or example of the
presentinvention. Thus, the above terms throughout this
specification are not necessarily referring to the same
embodiment or example of the present invention. Fur-
ther, the particular features, structures, materials, or
characteristics may be combined in any suitable manner
in one or more embodiments or examples. Moreover,
those skilled in the art can integrate and combine the
different embodiments or examples and the features of
the different embodiments or examples described in this
specification without contradicting each other.

[0111] Although embodiments of the present invention
have been shown and described, it can be appreciated
by those skilled in the art that the above embodiments
are merely exemplary and are not intended to limit the
present invention, and various changes, modifications,
alternatives and variations may be made to the embod-
iments within the scope of the present invention.

Claims

1. A wall-mounted air conditioner, comprising: a hous-
ing and a heat exchanger, wherein the housing has
an air duct therein, the air duct comprises an air inlet
and an air outlet, and at least a part of the air inlet is

10

15

20

25

30

35

40

45

50

55

10

10.

on a front surface of the housing.

The wall-mounted air conditioner according to claim
1, further comprising a fan wheel in the air duct,
wherein the heat exchanger is disposed between the
air inlet and the fan wheel.

The wall-mounted air conditioner according to claim
1 or 2, wherein a distance between a top surface of
the housing and an indoor top wall is less than or
equal to 20 cm.

The wall-mounted air conditioner according to any
one of claims 1 to 3, wherein the heat exchanger is
arranged in the air duct and corresponding to the air
inlet.

The wall-mounted air conditioner according to claim
4, wherein the air outlet is below the air inlet.

The wall-mounted air conditioner according to any
one of claims 1 to 5, wherein the air duct comprises
an inlet air duct and an outlet air duct; the wall-mount-
ed air conditioner further comprises a fan wheel in
the air duct; and the fan wheel is at a junction of the
inlet air duct and the outlet air duct.

The wall-mounted air conditioner according to claim
6, wherein:

in a vertical plane perpendicular to a length di-
rection of the air duct, a first side edge of a pro-
jection of the outlet air duct intersects with a first
side edge of a projection of the inlet air duct at
a first junction point;

a rotation axis of the fan wheel intersects with
the vertical plane at a based point; and

a first intersection angle between a first connec-
tion line between the based point and the first
junction point and a horizontal line forward from
the based point is greater than or equal to 60
degrees and less than or equal to 150 degrees.

The wall-mounted air conditioner according to claim
7, wherein the first intersection angle is greater than
or equal to 90 degrees and less than or equal to 110
degrees.

The wall-mounted air conditioner according to claim
6, wherein a minimum distance between a first side
edge of a projection of the outlet air duct and an outer
contour of a projection of the fan wheel is greater
than or equal to 4 millimeters and less than or equal
to 8 millimeters.

The wall-mounted air conditioner according to claim
6, wherein in a vertical plane perpendicular to a
length direction of the air duct, a second intersection
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angle between a centerline of the outlet air duct and
a centerline of the inlet air duct is greater than or
equal to 10 degrees and less than or equal to 85
degrees.

The wall-mounted air conditioner according to claim
10, wherein the second intersection angle is greater
than or equal to 70 degrees and less than or equal
to 75 degrees.

The wall-mounted air conditioner according to claim
6, wherein in a vertical plane perpendicular to a
length direction of the air duct, a third intersection
angle between a centerline of the outlet air duct and
a vertical upward direction is greater than or equal
to 120 degrees and less than or equal to 155 de-
grees.

The wall-mounted air conditioner according to claim
12, wherein the third intersection angle is greater
than or equal to 140 degrees and less than or equal
to 145 degrees.

The wall-mounted air conditioner according to claim
6, wherein in a vertical plane perpendicular to a ro-
tation axis of the fan wheel, a first side edge of a
projection of the outlet air duct has a first straight
segment adjacent to the air outlet, and a second side
edge of a projection of the outletair ducthas a second
straight segment adjacent to the air outlet.

The wall-mounted air conditioner according to claim
14, wherein a fourth intersection angle between the
second straight segment and a centerline of the out-
let air duct is greater than 0 degree and less than or
equal to 30 degrees.

The wall-mounted air conditioner according to claim
15, wherein the fourth intersection angle is greater
than or equal to 3 degrees and less than or equal to
10 degrees.

The wall-mounted air conditioner according to claim
14, wherein a fifth intersection angle between the
first straight segment and the second straight seg-
ment is greater than or equal to 5 degrees and less
than or equal to 45 degrees.

The wall-mounted air conditioner according to claim
17, wherein the fifth intersection angle is greater than
or equal to 10 degrees and less than or equal to 20
degrees.

The wall-mounted air conditioner according to claim
6, wherein:

in a vertical plane perpendicular to a length di-
rection of the air duct, a first side edge of a pro-
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jection of the outlet air duct intersects with a first
side edge of a projection of the inlet air duct at
a first junction point, and a second side edge of
the projection of the outlet air duct intersects with
a second side edge of the projection of the inlet
air duct at a second junction point;

a rotation axis of the fan wheel intersects with
the vertical plane at a based point;

a line connecting the based point with the first
junction pointis a first connection line, and a line
connecting the based point with the second junc-
tion point is a second connection line; and

a sixth intersection angle between the first con-
nection line and the second connection line is
greater than or equal to 120 degrees and less
than or equal to 200 degrees.

The wall-mounted air conditioner according to claim
19, wherein the sixth intersection angle is greater
than or equal to 155 degrees and less than or equal
to 175 degrees.

The wall-mounted air conditioner according to claim
6, wherein in a vertical plane perpendicular to a
length direction of the air duct, a second side edge
of a projection of the outlet air duct comprises an
arc-shaped segment, and the arc-shaped segment
is concentric with an outer contour of a projection of
the fan wheel.

The wall-mounted air conditioner according to claim
21, wherein a distance between the arc-shaped seg-
ment and the outer contour the projection of the fan
wheel is greater than or equal to 4 millimeters and
less than or equal to 9 millimeters.

The wall-mounted air conditioner according to any
one of claims 1 to 22, wherein the front surface of
the housing is directly connected to a rear surface
of the housing.

The wall-mounted air conditioner according to any
one of claims 1 to 22, wherein an upper edge of the
front surface of the housing is connected to a rear
surface of the housing through a top surface of the
housing; and a lower edge of the front surface of the
housing and the rear surface of the housing are con-
nected directly or through a bottom surface of the
housing.

The wall-mounted air conditioner according to claim
24, wherein:

the top surface is a horizontal surface or an in-
clined surface that tilts backwards and down-
wards; and/or

the bottom surface is a horizontal surface or an
inclined surface that tilts backwards and up-
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wards.

The wall-mounted air conditioner according to any
one of claims 1 to 25, wherein the front surface of
the housing is a curved or bent surface protruding
forwards.

The wall-mounted air conditioner according to any
one of claims 1 to 26, wherein:

the front surface of the housing comprises an
upper portion, a lower portion, and an interme-
diate portion connecting the upper portion and
the lower portion;

the intermediate portion is a vertical surface or
an arc-shaped surface, the upper portion is an
inclined surface that tilts backwards and up-
wards, and the lower portion is an inclined sur-
face that tilts backwards and downwards.

10

15

20

25

30

35

40

45

50

55

12

22



EP 4 317 809 A1

—3221
—30

W.Al\uw\le

. [[DOWN

Inlalalslaials Enln

NOOAAHAA]
A

3211

3223
REAR

A

—ll P

AZHLI
SR
ST
CEEREN [R5
RIS S5
ERRERA KKK
R SIS
SRIRRKITIIK L]

L2

0%
Q
QOOOQOA'v000QO
RSN ASKSSES
R RERIH K
L RES
X ZSRRKEKS>

CRIRK KX
SRS

D
3212
3226

L3
FRONT
FIG. 1
13

3224

50
3222



EP 4 317 809 A1

311

FIG. 2

14

—322

O 3
W
<)

—13







EP 4 317 809 A1

58
o

&

R
55

et

SRS
& 2
% “04*"
ST
R
% b L
55 e e
(558 RS
5% eI enatateset et
& X RSSRBRERLS
) B Rt a e et
£ S\ K5 K T
3 SIS £ KPS,
GRS RIS A
IR BRI
S e
BRI BT
LRI e
RS \E 55 5%
IS KB
LN &
e
BT
FoseXA
Bl
RIS
B et
s
e sseise
BB
e
prossssssssss @
KSR 4
R
PR
R
RS asesst
R
oo tateters et
BRI
B
R
o
T3k

FIG. 4

16




10

15

20

25

30

35

40

45

50

55

EP 4 317 809 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2022/075656

A. CLASSIFICATION OF SUBJECT MATTER
F24F 1/0007(2019.01)i; F24F 13/20(2006.01)i; F24F 13/08(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
F24F

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS, CNTXT, VEN, CNKI: Z5, # R, #5, AA, #F0, IEM, §i, KL, T8, TES, IS, & &, air condition+,
intake?, inlet?, front+, ceiling, distance, height

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

PX CN 215372681 U (GUANDONG MIDEA HVAC EQUIPMENT CO., LTD. et al.) 31 1-27
December 2021 (2021-12-31)
description, paragraphs [0022]-[0058], and figures 1-2

PX CN 215372682 U (GUANDONG MIDEA HVAC EQUIPMENT CO., LTD. et al.) 31 1-27
December 2021 (2021-12-31)
description, paragraphs [0029]-[0051], and figures 1-5

X JP H10311552 A (HITACHILTD.) 24 November 1998 (1998-11-24) 1-27
description, paragraphs [0011]-[0029], and figures 1-11

X JP H07293934 A (FUJITSU GENERAL LTD.) 10 November 1995 (1995-11-10) 1-27
description, paragraphs [0006]-[0009], and figures 1-4

X KR 20020023532 A (LG ELECTRONICS INC.) 29 March 2002 (2002-03-29) 1-27
description, paragraphs [0030]-[0073], and figures 1-4

X KR 20050058125 A (DAEWOO ELECTRONICS CORP.) 16 June 2005 (2005-06-16) 1-27
description, page 2, line 31 to page 3, line 18, and figures 1-2

X KR 20080010682 A (DAEWOO ELECTRONICS CORP.) 31 January 2008 (2008-01-31) 1-27

description, figures 1 and 2

Further documents are listed in the continuation of Box C.

See patent family annex.

Special categories of cited documents:

document defining the general state of the art which is not considered

to be of particular relevance

earlier application or patent but published on or after the international

filing date

document which may throw doubts on priority claim(s) or which is

cited to establish the publication date of another citation or other

special reason (as specified)

“Q” document referring to an oral disclosure, use, exhibition or other
means

«p” document published prior to the international filing date but later than

the priority date claimed

CEL A

» later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

«x” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

“y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“& document member of the same patent family

Date of the actual completion of the international search

10 March 2022

Date of mailing of the international search report

07 April 2022

Name and mailing address of the ISA/CN

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao, Haidian District, Beijing
100088, China

Facsimile No. (86-10)62019451

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)

17




10

15

20

25

30

35

40

45

50

55

EP 4 317 809 A1

INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2022/075656

C. DOCUMENTS CONSIDERED TO BE RELEVANT

February 2017 (2017-02-15)
entire document

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A CN 106369673 A (HISENSE KELON ELECTRICAL HOLDINGS CO., LTD. et al.) 01 1-27
February 2017 (2017-02-01)
entire document
A CN 106403011 A (QINGDAO HAIER AIR CONDITIONER GENERAL CO., LTD.) 15 1-27

Form PCT/ISA/210 (second sheet) (January 2015)

18




10

15

20

25

30

35

40

45

50

55

EP 4 317 809 A1

INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2022/075656

Patent document

Publication date

Patent family member(s) Publication date

cited in search report (day/month/year) (day/month/year)
CN 215372681 U 31 December 2021 None
CN 215372682 8] 31 December 2021 None
Jp H10311552 A 24 November 1998 None
IP H07293934 A 10 November 1995 None
KR 20020023532 A 29 March 2002 None
KR 20050058125 A 16 June 2005 None
KR 20080010682 A 31 January 2008 None
CN 106369673 A 01 February 2017 None
CN 106403011 A 15 February 2017 CN 106403011 B 05 February 2019

Form PCT/ISA/210 (patent family annex) (January 2015)

19




EP 4 317 809 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

e CN 202110611174 [0001]

20



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

