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(54) AIR CONDITIONER

(57) An air conditioner includes an air-conditioner air
inlet (70), an air-conditioner air outlet (80), and an air duct
structure disposed between the air-conditioner air inlet
(70) and the air-conditioner air outlet (80). The air duct
structure includes a cross-flow blade (20) and a vo-
lute-and-tongue assembly (10), wherein the cross-flow
blade (20) is disposed inside the volute-and-tongue as-
sembly (10). The volute-and-tongue assembly (10) in-
cludes an air flow inlet (11) and an air flow outlet (12). In
an extending direction of the cross-flow blade (20), a
height of the air flow inlet (11) is a; a height of the air flow
outlet (12) is b; a height of the air-conditioner air inlet (70)
is h; and a height of the air-conditioner air outlet (80) is
k, wherein k < b < a < h.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to the field of air
conditioner, and in particular to an air conditioner.

BACKGROUND

[0002] At present, the cross-flow air duct is widely used
in air conditioners. Two ends of the cross-flow air duct
system are relatively low-pressure zones. During the
working process of the cross-flow blade, it is easy to form
return vortexes at positions of two end surfaces, which
causes a phenomenon of non-uniform air blow and caus-
es noise easily. In addition, when the air conditioner is
used to heat and supply heat air, external air is engulfed
at two end surfaces due to the phenomenon of return
vortexes, causing the temperatures at two end surfaces
to be significantly lower than the temperatures at other
positions of the air flow outlet, and there is a problem of
non-uniform air blow at the air flow outlet.

SUMMARY

[0003] The main objective of the present disclosure is
to provide an air conditioner, to solve the problem of non-
uniform air blow of an air duct structure of an air condi-
tioner in the prior art.
[0004] In order to achieve the above objective, the
present disclosure provides an air conditioner comprising
an air-conditioner air inlet, an air-conditioner air outlet,
and an air duct structure disposed between the air-con-
ditioner air inlet and the air-conditioner air outlet; the air
duct structure comprises: a cross-flow blade, and a vo-
lute-and-tongue assembly, wherein the cross-flow blade
is arranged inside the volute-and-tongue assembly; the
volute-and-tongue assembly comprises an air flow inlet
and an air flow outlet; along an extending direction of the
cross-flow blade, a height of the air flow inlet is a; a height
of the air flow outlet is b; a height of the air-conditioner
air inlet is h; and a height of the air-conditioner air outlet
is k, wherein k < b < a < h.
[0005] Furthermore, 6 mm ≤ a-b ≤ 15 mm.
[0006] Furthermore, the air duct structure further com-
prises: an upper end cap provided at a first end of the
volute-and-tongue assembly, and a first retaining ring
provided on the upper end cap, wherein, at least a portion
of a first end of the cross-flow blade is disposed inside
the first retaining ring.
[0007] Furthermore, the cross-flow blade fits the first
retaining ring with a clearance.
[0008] Furthermore, the clearance between the cross-
flow blade and the first retaining ring is c, wherein 5 mm
≤ c ≤ 10 mm.
[0009] Furthermore, the first retaining ring includes: a
first retaining ring section for air intake, and a first retain-
ing ring section for air blow; wherein the first retaining

ring section for air intake is provided at a side of the upper
end cap, and the side of the upper end cap is adjacent
to the air flow inlet; the first retaining ring section for air
blow is disposed at another side of the upper end cap,
and the other side of the upper end cap is adjacent to
the air flow outlet; a distance from an outer end surface
of the first retaining ring section for air intake to an end
surface of the first end of the cross-flow blade is e, and
a distance from an outer end surface of the first retaining
ring section for air blow to the end surface of the first end
of the cross-flow blade is d, wherein e < d. Furthermore,
3 mm ≤ d-e ≤ 8 mm.
[0010] Furthermore, the air duct structure further com-
prises: a lower end cap provided at a second end of the
volute-and-tongue assembly, and a second retaining ring
provided on the lower end cap; wherein at least a portion
of a second end of the cross-flow blade is disposed inside
the second retaining ring; the first retaining ring and the
second retaining ring are arranged opposite to each oth-
er; and the air flow inlet and the air flow outlet are dis-
posed between the first retaining ring and the second
retaining ring.
[0011] Furthermore, the cross-flow blade fits the sec-
ond retaining ring with a clearance.
[0012] Furthermore, the clearance between the cross-
flow blade and the second retaining ring is s, wherein 5
mm ≤ s ≤ 10 mm.
[0013] Furthermore, the second retaining ring compris-
es: a second retaining ring section for air intake, and a
second retaining ring section for air blow; wherein, the
second retaining ring section for air intake is provided at
a side of the lower end cap, and the side of the lower end
cap is adjacent to the air flow inlet; the second retaining
ring section for air blow is disposed at another side of the
lower end cap, and the other side of the lower end cap
is adjacent to the air low outlet; a distance from an outer
end surface of the second retaining ring section for air
intake to an end surface of a second end of the cross-
flow blade is f, and a distance from an outer end surface
of the second retaining ring section for air blow to the end
surface of the second end of the cross-flow blade is g,
wherein f < g.
[0014] Furthermore, 3 mm ≤ g-f ≤ 8 mm.
[0015] Furthermore, 6 mm ≤ h-a ≤ 15 mm, and/or, 6
mm ≤ b-k ≤ 15mm.
[0016] In the air conditioner of the present disclosure,
along the extending direction of the cross-flow blade, the
height of the air flow inlet is a; the height of the air flow
outlet is b; the height of the air-conditioner air inlet is h;
and the height of the air-conditioner air outlet is k. By
setting k<b<a<h, the return vortexes formed at the posi-
tions of two end surfaces of the cross-flow air duct of the
air duct structure can be reduced, thereby avoiding the
phenomenon of non-uniform air blow. The air conditioner
includes the air-conditioner air inlet, the air-conditioner
air outlet, and the air duct structure disposed between
the air-conditioner air inlet and the air-conditioner air out-
let; the air duct structure includes the volute-and-tongue
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assembly and the cross-flow blade; the cross-flow blade
is arranged inside the volute-and-tongue assembly. The
volute-and-tongue assembly includes the air flow inlet
and the air flow outlet. The air conditioner of the present
disclosure can reduce the return vortexes formed at the
positions of two end surfaces of the cross-flow air duct
of the air duct structure, thereby avoiding the phenome-
non of non-uniform air blow, and solving the problem of
non-uniform air blow of an air duct structure of the air
conditioner in the prior art.

BRIEF DESCRIPTION OF DRAWINGS

[0017] The accompanying drawings attached to the
specification form a part of the disclosure and are intend-
ed to provide a further understanding of the present dis-
closure. The illustrative embodiments of the disclosure
and the description thereof are used for explanations of
the present disclosure, and do not constitute improper
limitations of the present disclosure. In the accompanying
drawings:

FIG. 1 is a schematic structural diagram of an air
duct structure of an air conditioner according to an
embodiment of the present disclosure;
FIG. 2 is a schematic diagram illustrating a cross-
sectional structure in an A-A direction of the air con-
ditioner in FIG. 1.
FIG. 3 is a schematic diagram illustrating a partially
enlarged structure at a location B of the air condi-
tioner in FIG. 2;
FIG. 4 is a schematic diagram illustrating a partially
enlarged structure at a location C of the air condi-
tioner in FIG. 2;

[0018] The above drawings include the following ref-
erence signs:
10, volute-and-tongue assembly; 11, air flow inlet; 12, air
flow outlet; 20, cross-flow blade; 30, upper end cap; 40,
lower end cap; 50, first retaining ring; 51, first retaining
ring section for air intake; 52, first retaining ring section
for air blow; 60, second retaining ring; 61, second retain-
ing ring section for air intake; 62, second retaining ring
section for air blow; 70, air-conditioner air inlet; 80, air-
conditioner air outlet; 90, heat exchanger.

DETAILED DESCRIPTION OF DISCLOSED EMBODI-
MENTS

[0019] It should be noted that the embodiments in the
present disclosure and the features in the embodiments
can be combined with each other if no conflicts occur.
The disclosure will be described in detail below with ref-
erence to the accompanying drawings in combination
with the embodiments.
[0020] It should be noted that the following detailed
description is illustrative and is intended to provide a fur-
ther description of the disclosure. Unless otherwise indi-

cated, all technical and scientific terms used herein have
the same meanings as commonly understood by the or-
dinary skilled in the art of the present disclosure.
[0021] It should be noted that terms used herein are
only for the purpose of describing specific embodiments
and not intended to limit the exemplary embodiments of
the present disclosure. The singular of a term used herein
is intended to include the plural of the term unless the
context otherwise specifies. In addition, it should also be
appreciated that when terms "include" and/or "comprise"
are used in the description, they indicate the presence
of features, steps, operations, devices, components
and/or their combination.
[0022] The present disclosure provides an air condi-
tioner. Refer to FIG. 1 and FIG. 2, the air conditioner
includes an air-conditioner air inlet 70, an air-conditioner
air outlet 80, and an air duct structure arranged between
the air-conditioner air inlet 70 and the air-conditioner air
outlet 80. The air duct structure includes a cross-flow
blade 20 and a volute-and-tongue assembly 10. The
cross-flow blade 20 is arranged inside the volute-and-
tongue assembly 10. The volute-and-tongue assembly
10 includes an air flow inlet 11 and an air flow outlet 12.
Along the extending direction of the cross-flow blade 20,
a height of the air flow inlet 11 is a; a height of the air flow
outlet 12 is b; a height of the air-conditioner air inlet 70
is h; and a height of the air-conditioner air outlet 80 is k,
where k < b < a < h.
[0023] In the air conditioner of the present disclosure,
along the extending direction of the cross-flow blade 20,
the height of the air flow inlet 11 is a; the height of the air
flow outlet 12 is b; the height of the air-conditioner air
inlet 70 is h; and the height of the air-conditioner air outlet
80 is k. By setting k<b<a<h, the return vortexes formed
at the positions of two end surfaces of the cross-flow air
duct of the air duct structure can be reduced, thereby
avoiding the phenomenon of non-uniform air blow. The
air conditioner includes the air-conditioner air inlet 70,
the air-conditioner air outlet 80, and the air duct structure
disposed between the air-conditioner air inlet 70 and the
air-conditioner air outlet 80; the air duct structure includes
the volute-and-tongue assembly 10 and the cross-flow
blade 20; the cross-flow blade 20 is arranged inside the
volute-and-tongue assembly 10. The volute-and-tongue
assembly 10 includes the air flow inlet 11 and the air flow
outlet 12. The air conditioner of the present disclosure
can reduce the return vortexes formed at the positions
of two end surfaces of the cross-flow air duct of the air
duct structure, thereby avoiding the phenomenon of non-
uniform air blow, and solving the problem of non-uniform
air blow of an air duct structure of the air conditioner in
the prior art.
[0024] In the present embodiment, the volute-and-
tongue assembly 10 has a cross-flow air duct. The cross-
flow air duct has an air flow inlet 11 and an air flow outlet
12.
[0025] Preferably, 6 mm ≤ a-b ≤ 15 mm.
[0026] In the present embodiment, as for the air duct
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structure, if the air flow resistance at the air flow inlet
becomes larger, the flow-through load resistance of the
air duct structure becomes larger; and if the air flow re-
sistance at the air flow outlet becomes larger, the flow-
through load resistance of the air duct structure becomes
smaller. Therefore, that the height of the air flow outlet
12 is less than the height of the air flow inlet 11 helps to
ensure the continuity and smoothness of the air flow of
the air intake and the air blow. When 6mm ≤ a-b ≤ 15mm,
better smoothness of the air flow at the air flow inlet and
at the air flow outlet can be ensured, and a larger shel-
tered height of the cross-flow blade 20 can be avoided,
thereby ensuring an effective working height of the cross-
flow blade 20.
[0027] In order to further avoid the problem of non-
uniform air blow of the air duct structure, as shown in
FIG. 2, the air duct structure further includes an upper
end cap 30 provided at a first end of the volute-and-
tongue assembly 10, and a first retaining ring 50 provided
on the upper end cap 30. At least a portion of the first
end of the cross-flow blade 20 is disposed inside the first
retaining ring 50.
[0028] In the present embodiment, the air duct struc-
ture further includes the upper end cap 30 and the first
retaining ring 50. The upper end cap 30 is disposed at
the first end of the volute-and-tongue assembly 10, and
the first retaining ring 50 is provided on the upper end
cap 30. At least a portion of the first end of the cross-flow
blade 20 is disposed inside the first retaining ring 50. To
ensure a normal operation of the cross-flow blade 20,
the cross-flow blade 20 fits the first retaining ring 50 with
a clearance.
[0029] Preferably, the clearance between the cross-
flow blade 20 and the first retaining ring 50 is c, wherein
5 mm ≤ c ≤ 10 mm.
[0030] In the present embodiment, the flow volume and
the flow rate at two ends of the cross-flow blade 20 are
lower; the pressure gradient is larger; and controlling the
clearance to be smaller to reduce drastic changes of the
pressure gradient and improve the surge phenomenon
caused by the pressure change. However, if the clear-
ance is too small, the requirements for the dynamic bal-
ance of the blade and the accuracy of the air duct struc-
ture are high, and actually, it is difficult to meet the re-
quirements, thus causing the problem that the fan col-
lides with the inner wall of the air duct structure to gen-
erate friction when the fan is running. Therefore, in this
embodiment, when 5 mm ≤ c ≤ 10 mm, the drastic chang-
es of the pressure gradient at two ends of the cross-flow
blade 20 can be effectively reduced.
[0031] As for the specific structure of the first retaining
ring 50, as shown in FIG. 3, the first retaining ring 50
includes a first retaining ring section 51 for air inlet and
a first retaining ring section 52 for air blow. The first re-
taining ring section 51 for air inlet is provided at a side of
the upper end cap 30, and the side of the upper end cap
30 is adjacent to the air flow inlet 11. The first retaining
ring section 52 for air blow is disposed at another side of

the upper end cap 30, and the other side of the upper
end cap 30 is adjacent to the air flow outlet 12. The dis-
tance from the outer end surface of the first retaining ring
section 51 for air inlet to the end surface of the first end
of the cross-flow blade 20 is e, and the distance from the
outer end surface of the first retaining ring section 52 for
air blow to the end surface of the first end of the cross-
flow blade 20 is d, where e < d.
[0032] In the present embodiment, the first retaining
ring 50 includes the first retaining ring section 51 for air
inlet and the first retaining ring section 52 for air blow;
the first retaining ring section 51 for air inlet is provided
at the side of the upper end cap 30, and the side of the
upper end cap 30 is adjacent to the air flow inlet 11, and
the first retaining ring section 52 for air blow is provided
at the other side of the upper end cap 30, and the other
side of the upper end cap 30 is adjacent to the air flow
outlet 12.
[0033] In order to ensure that the height of the air flow
inlet 11 is greater than the height of the air flow outlet 12,
preferably, the distance from the outer end surface of the
first retaining ring section 51 for air inlet to the end surface
of the first end of the cross-flow blade 20 is e, and the
distance from the outer end surface of the first retaining
ring section 52 for air blow to the end surface of the first
end of the cross-flow blade 20 is d, where e < d.
[0034] Preferably, 3 mm ≤ d-e ≤ 8 mm.
[0035] In this embodiment, by setting 3mm ≤ d-e ≤
8mm, a smooth air flow of the air intake and the air blow
can be ensured without causing a large blocking height
to the cross-flow blade 20, thereby ensuring an effective
operation height of the cross-flow blade 20.
[0036] Accordingly, the air duct structure further in-
cludes a lower end cap 40 provided at the second end
of the volute-and-tongue assembly 10, and a second re-
taining ring 60 provided on the lower end cap 40. At least
a portion of the second end of the cross-flow blade 20 is
disposed inside the second retaining ring 60. The first
retaining ring 50 and the second retaining ring 60 are
arranged opposite to each other, and the air flow inlet 11
and the air flow outlet 12 are disposed between the first
retaining ring 50 and the second retaining ring 60.
[0037] Preferably, the cross-flow blade 20 fits the sec-
ond retaining ring 60 with a clearance.
[0038] Preferably, the clearance between the cross-
flow blade 20 and the second retaining ring 60 is s, where-
in 5 mm ≤ s ≤ 10 mm.
[0039] As for the specific structure of the second re-
taining ring 60, as shown in FIG. 2 and FIG. 4, the second
retaining ring 60 includes a second retaining ring section
61 for air intake, and a second retaining ring section 62
for air blow. The second retaining ring section 61 for air
intake is provided at a side of the lower end cap 40, and
the side of the lower end cap 40 is adjacent to the air flow
inlet 11. The second retaining ring section 62 for air blow
is disposed at another side of the lower end cap 40, and
the other side of the lower end cap 40 is adjacent to the
air flow outlet 12. The distance from the outer end surface
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of the second retaining ring section 61 for air intake to
the end surface of the second end of the cross-flow blade
20 is f, and the distance from the outer end surface of
the second retaining ring section 62 for air blow to the
end surface of the second end of the cross-flow blade 20
is g, where f < g.
[0040] In the present embodiment, the air flow inlet 11
is disposed between the first retaining ring section 51 for
air inlet and the second retaining ring section 61 for air
intake, and the air flow outlet 12 is disposed between the
first retaining ring section 52 for air blow and the second
retaining ring section 62 for air blow.
[0041] Preferably, 3 mm ≤ g-f ≤ 8 mm.
[0042] Preferably, the air conditioner includes the air-
conditioner air inlet 70 and the air-conditioner air outlet
80; the air duct structure is disposed between the air-
conditioner air inlet 70 and the air-conditioner air outlet
80; along the extending direction of the cross-flow blade
20, the height of the air-conditioner air inlet 70 is greater
than the height of the air flow inlet 11; and/or the height
of the air flow outlet 12 is greater than the height of the
air-conditioner air outlet 80. Preferably, along the extend-
ing direction of the cross-flow blade 20, the height of the
air-conditioner air inlet 70 is h, and the height of the air-
conditioner air outlet 80 is k, wherein 6 mm ≤ h-a ≤ 15
mm, and/or, 6 mm ≤ b-k ≤ 15mm.
[0043] In this embodiment, the overall air duct satisfies
a variation trend of the height of the air duct gradually
decreasing along the flow direction. The air-conditioner
air inlet 70, the air flow inlet 11, the air flow outlet 12 and
the air-conditioner air outlet 80 are designed to be ta-
pered.
[0044] The air conditioner further includes a heat ex-
changer 90. The heat exchanger 90 is disposed between
the air-conditioner air inlet 70 and the air flow inlet 11 of
the cross-flow air duct.
[0045] From the above description, it can be seen that
the above-described embodiments of the present disclo-
sure achieve the following technical effects:
In the air conditioner of the present disclosure, along the
extending direction of the cross-flow blade 20, the height
of the air flow inlet 11 is a; the height of the air flow outlet
12 is b; the height of the air-conditioner air inlet 70 is h;
and the height of the air-conditioner air outlet 80 is k. By
setting k<b<a<h, the return vortexes formed at the posi-
tions of two end surfaces of the cross-flow air duct of the
air duct structure can be reduced, thereby avoiding the
phenomenon of non-uniform air blow. The air conditioner
includes the air-conditioner air inlet 70, the air-conditioner
air outlet 80, and the air duct structure disposed between
the air-conditioner air inlet 70 and the air-conditioner air
outlet 80; the air duct structure includes the volute-and-
tongue assembly 10 and the cross-flow blade 20; the
cross-flow blade 20 is arranged inside the volute-and-
tongue assembly 10. The volute-and-tongue assembly
10 includes the air flow inlet 11 and the air flow outlet 12.
The air conditioner of the present disclosure can reduce
the return vortexes formed at the positions of two end

surfaces of the cross-flow air duct of the air duct structure,
thereby avoiding the phenomenon of non-uniform air
blow, and solving the problem of non-uniform air blow of
the air duct structure of the air conditioner in the prior art.
[0046] Two ends of the cross-flow air duct system are
relatively low-pressure zones. During the working proc-
ess of the cross-flow blade, it is easy to form return vor-
texes at positions of two end surfaces, which causes the
phenomenon of non-uniform air blow and causes noise
easily. In addition, when the air conditioner is applied to
heating and air distribution, external air is engulfed at two
end surfaces due to the phenomenon of return vortexes,
thus causing the temperatures at two end surfaces to be
significantly lower than the temperatures at other posi-
tions of the air flow outlet, and there is a problem of non-
uniform air blow at the air flow outlet.
[0047] In the air conditioner of the present disclosure,
the overall air duct satisfies the variation trend of the
height of the air duct structure gradually decreasing along
the flow direction. The air-conditioner air inlet 70, the air
flow inlet 11, the air flow outlet 12 and the air-conditioner
air outlet 80 are designed to be tapered, which solves
the problems of the non-uniform air blow and the non-
uniform temperature of the air blow at the end surface of
the air flow outlet of the cross-flow air duct.
[0048] It should be noted that the terms "first", "sec-
ond", and the like in the description, claims and drawings
of the present disclosure are used to distinguish similar
objects, and are not necessarily used to describe a spe-
cific order or order. It should be appreciated that such
terms can be interchangeable if appropriate, so that the
embodiments of the disclosure described herein can be
implemented, for example, in an order other than those
illustrated or described herein. In addition, the terms
"comprise", "have" and any deformations thereof, are in-
tended to cover a non-exclusive inclusion, for example,
a process, a method, a system, a product, or a device
that includes a series of steps or units is not necessarily
limited to explicitly list those steps or units, but can include
other steps or units that are not explicitly listed or inherent
to such a process, a method, a product or a device.
[0049] For convenience of description, spatially rela-
tive terms such as "above", "over", "on a surface of", "up-
per", etc., may be used herein to describe the spatial
position relationships between one device or feature and
other devices or features as shown in the drawings. It
should be appreciated that the spatially relative term is
intended to include different directions during using or
operating the device other than the directions described
in the drawings. For example, if the device in the drawings
is inverted, the device is described as the device "above
other devices or structures" or "on other devices or struc-
tures" will be positioned "below other devices or struc-
tures" or "under other devices or structures". Thus, the
exemplary term "above" can include both "above" and
"under". The device can also be positioned in other dif-
ferent ways (rotating 90 degrees or at other orientations),
and the corresponding description of the space used
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herein is interpreted accordingly.
[0050] The above descriptions are merely the pre-
ferred embodiments of the present disclosure, and are
not intended to limit the present disclosure. For those
skilled in the art, various modifications and changes can
be made for the present disclosure. Any modifications,
equivalent substitutions, improvements, etc., made with-
in the spirits and the principles of the present disclosure
are included within the protection of the present disclo-
sure.

Claims

1. An air conditioner, comprising an air-conditioner air
inlet (70), an air-conditioner air outlet (80), and an
air duct structure disposed between the air-condi-
tioner air inlet (70) and the air-conditioner air outlet
(80), characterized in that, the air duct structure
comprises:

a cross-flow blade (20), and
a volute-and-tongue assembly (10), wherein the
cross-flow blade (20) is arranged inside the vo-
lute-and-tongue assembly (10);
the volute-and-tongue assembly (10) comprises
an air flow inlet (11) and an air flow outlet (12);
along an extending direction of the cross-flow
blade (20), a height of the air flow inlet (11) is a;
a height of the air flow outlet (12) is b; a height
of the air-conditioner air inlet (70) is h; and a
height of the air-conditioner air outlet (80) is k,
wherein k < b < a < h.

2. The air conditioner according to claim 1, character-
ized in that, 6 mm ≤ a-b ≤ 15 mm.

3. The air conditioner according to claim 1, character-
ized in that, the air duct structure further comprises:

an upper end cap (30) provided at a first end of
the volute-and-tongue assembly (10), and
a first retaining ring (50) provided on the upper
end cap (30), wherein, at least a portion of a first
end of the cross-flow blade (20) is disposed in-
side the first retaining ring (50).

4. The air conditioner of claim 3, characterized in that,
the cross-flow blade (20) fits the first retaining ring
(50) with a clearance.

5. The air conditioner according to claim 4, character-
ized in that, the clearance between the cross-flow
blade (20) and the first retaining ring (50) is c, where-
in 5 mm ≤ c ≤ 10 mm.

6. The air conditioner according to claim 3, character-
ized in that, the first retaining ring (50) comprises:

a first retaining ring section (51) for air intake,
and a first retaining ring section (52) for air blow;
wherein the first retaining ring section (51) for
air intake is provided at a side of the upper end
cap (30), and the side of the upper end cap (30)
is adjacent to the air flow inlet (11); the first re-
taining ring section (52) for air blow is disposed
at another side of the upper end cap (30), and
the other side of the upper end cap (30) is ad-
jacent to the air flow outlet (12);
a distance from an outer end surface of the first
retaining ring section (51) for air intake to an end
surface of the first end of the cross-flow blade
(20) is e, and a distance from an outer end sur-
face of the first retaining ring section (52) for air
blow to the end surface of the first end of the
cross-flow blade (20) is d, wherein e < d.

7. The air conditioner according to claim 6, character-
ized in that, 3 mm ≤ d-e ≤ 8 mm.

8. The air conditioner according to claim 3, character-
ized in that, the air duct structure further comprises:

a lower end cap (40) provided at a second end
of the volute-and-tongue assembly (10), and
a second retaining ring (60) provided on the low-
er end cap (40); wherein at least a portion of a
second end of the cross-flow blade (20) is dis-
posed inside the second retaining ring (60);
the first retaining ring (50) and the second re-
taining ring (60) are arranged opposite to each
other;
and the air flow inlet (11) and the air flow outlet
(12) are disposed between the first retaining ring
(50) and the second retaining ring (60).

9. The air conditioner of claim 8, characterized in that,
the cross-flow blade (20) fits the second retaining
ring (60) with a clearance.

10. The air conditioner according to claim 9, character-
ized in that, the clearance between the cross-flow
blade (20) and the second retaining ring (60) is s,
wherein 5 mm ≤ s ≤ 10 mm.

11. The air conditioner according to claim 8, character-
ized in that, the second retaining ring (60) compris-
es:

a second retaining ring section (61) for air intake,
and a second retaining ring section (62) for air
blow;
wherein, the second retaining ring section (61)
for air intake is provided at a side of the lower
end cap (40), and the side of the lower end cap
(40) is adjacent to the air flow inlet (11); the sec-
ond retaining ring section (62) for air blow is dis-
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posed at another side of the lower end cap (40),
and the other side of the lower end cap (40) is
adjacent to the air flow outlet (12);
a distance from an outer end surface of the sec-
ond retaining ring section (61) for air intake to
an end surface of a second end of the cross-
flow blade (20) is f, and a distance from an outer
end surface of the second retaining ring section
(62) for air blow to the end surface of the second
end of the cross-flow blade (20) is g, wherein f
< g.

12. The air conditioner according to claim 11, charac-
terized in that, 3 mm ≤ g-f ≤ 8 mm.

13. The air conditioner according to claim 1, character-
ized in that, 6 mm ≤ h-a ≤ 15 mm,
and/or, 6 mm ≤ b-k ≤ 15mm.
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