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(54) VOLUTE, FAN AND AIR CONDITIONER

(57) Some embodiments of the present invention
provide a volute, a fan and an air conditioner. The volute
comprises a volute main body which comprises a fan
blade mounting part used for mounting a fan blade as-
sembly and twoair duct parts disposed on twosides of the
fan blade mounting part at an interval along a first direc-
tion. A first air duct molded line and a second air duct
molded line are respectively formed between two oppo-
site sides, disposed at an interval along a second direc-
tion, of each air duct part and the fan blade mounting part.
The joint between the side, close to the first air duct
molded line, of each air duct part and the fan blade
mounting part is disposed in a streamline mode. A volute
tongue is disposed at the joint between the side, close to
the second air duct molded line, of each air duct part and
the fan blade mounting part. Convex hulls are disposed
on two opposite sides, disposed at an interval along a
rotating axis of the fan blade assembly, of at least one air
duct part. The first direction and the second direction are
perpendicular to each other and are both perpendicular
to the rotating axis of the fan blade assembly, so that the
problems in the prior art that a single-centrifugal double-
suction fan is relatively low in fan efficiency, and discon-
tinuous aerodynamic noise exists at a volute outlet are
solved.
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Description

Cross-Reference to Related Application

[0001] The present invention claims priority to patent
invention No. 202310615109.5, entitled "VOLUTE, FAN
AND AIR CONDITIONER" filed with the State Intellectual
Property Office of P. R. China on May 26, 2023.

Technical Field

[0002] The present invention relates to the technical
field of air conditioners, specifically to a volute, a fan and
an air conditioner.

Background

[0003] At present, the distributed air supply technology
has gained higher recognition in the air conditioner mar-
ket. However, due to the higher cost of the technology, the
technology is mainly applied to high-end products, which
results in insufficient market competitiveness.
[0004] After long-term research and development, the
distributed air supply technology has been refined from
initial three fans to a single centrifugal fan with equivalent
technical effects, thereby achieving significant break-
throughs in cost reduction and efficiency improvement.
[0005] However, due to the problems of larger lateral
size and lower fan efficiency of a single centrifugal dis-
tributed air supply system, there is still significant space
for improvement in fan performance. In order to achieve
greater breakthroughs in cost reduction and efficiency
improvement, it is urgent to develop a more competitive
single centrifugal distributed air supply system.
[0006] Due to the characteristics of larger flow coeffi-
cient and good noise quality of a double-suction centri-
fugal fan, a bran-new single-centrifugal double-suction
fan is researched and developed to improve the perfor-
mance of the centrifugal fan and further achieve cost
reduction and efficiency improvement.
[0007] However, the high-pressure air flow at a double-
suction volute air outlet is easy to return, which may easily
cause vortex loss and return loss in the volute, resulting in
reduced fan efficiency and discontinuous aerodynamic
noise at the volute outlet, thereby causing poor sound
quality of an air conditioner.

Summary

[0008] The main purpose of the present invention is to
provide a volute, a fan and an air conditioner to solve the
problems of relatively low fan efficiency of a single-cen-
trifugal double-suction fan and discontinuous aerody-
namic noise at a volute outlet in the prior art.
[0009] In order to achieve the above purpose, accord-
ing to a first aspect of the present invention, a volute is
provided, including: a volute main body, wherein the
volute main body includes a fan blade mounting part

used for mounting a fan blade assembly and two air duct
parts disposed on two sides of the fan blade mounting
part at an interval along a first direction and in commu-
nication with the fan blade mounting part, and the fan
blade mounting part is used for mounting the fan blade
assembly; a first air duct molded line and a second air
duct molded line are respectively formed between two
opposite sides, disposed at an interval along a second
direction, of each air duct part and the fan blade mounting
part, a joint between a side, close to the first air duct
molded line, of each of the two air duct parts and the fan
blade mounting part is disposed in a streamline mode,
and a volute tongue is disposed at the joint between a
side, close to the second air duct molded line, of each of
the two air ductparts and the fan blade mounting part; and
convex hulls protruding towards a direction away from a
corresponding air duct part are disposed on two opposite
sides, disposed at an interval along a rotating axis of the
fan blade assembly, of at least one air duct part; wherein
the first direction and the second direction are perpendi-
cular to each other and are both perpendicular to the
rotating axis of the fan blade assembly.
[0010] Further, the convex hull includes: an upper sur-
face, the upper surface and the air duct part being dis-
posed at an interval; a first side surface and a second side
surface, the first side surface and the second side surface
being respectively located on two opposite sides, dis-
posed at an interval along an extension direction of the air
duct part, of the upper surface, the first side surface being
located on a side, away from the fan blade mounting part,
of the upper surface, and the second side surface being
located on a side, close to the fan blade mounting part, of
the upper surface; and a third side surface and a fourth
side surface, the third side surface and the fourth side
surface being respectively located on two opposite sides,
disposed at an interval along a direction perpendicular to
the extension direction of the air duct part, of the upper
surface, the third side surface being located on a side,
close to the first air duct molded line, of the upper surface,
and the fourth side surface being located on a side, close
to the second air duct molded line, of the upper surface,
wherein the upper surface is connected with an outer
surface of the air duct part through the first side surface,
the second side surface, the third side surface and the
fourth side surface.
[0011] Further, an inner wall surface of the side, close
to the volute tongue, of the convex hull is connected with
an inner wall surface of the side, close to the volute
tongue, of the volute main body.
[0012] Further, a calculation formula of the first air duct
molded line is: y = A2 + (A1 ‑ A2)/(1+exp((x‑x0)/p)) ,
wherein A1 = ‑4.87548±1.01258 , A2 = 138.4272
±1.22718, x0 = 196.19628±1.3696 and p = 55.53854
± 1.52501; x represents a size of the first air duct molded
line in the second direction by taking an intersection point
between a straight line parallel to the second direction
and passing through the rotating axis of the fan blade
assembly and aside, close to the first air duct molded line,
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of the volute main body as a starting point; and y repre-
sents a size of the first air duct molded line in the first
direction by taking the rotating axis of the fan blade
assembly as a starting point.
[0013] Further, the calculation formula of the second
air duct molded line is: l = (0.3 ~ 0.6)L arcsin θ, wherein L
represents a total length of an air duct, wherein 300
mm≤L≤400 mm; θ represents an included angle between
the extension direction of the second air duct molded line
and the second direction, wherein 55°≤θ≤65°; and I
represents a length of the second air duct molded line.
[0014] Further, a minimum distance between the con-
vex hull and the volute tongue is c, wherein 0≤c≤5 mm; a
width of the convex hull in a extension direction of the air
duct part is a, wherein 65 mm≤a≤75 mm; a length of the
convex hull in a direction perpendicular to the extension
direction of the air duct part is b, wherein 65 mm≤b≤75
mm; a the height of the convex hull in a direction parallel
to the rotating axis of the fan blade assembly is h, wherein
8 mm≤h≤12 mm.
[0015] Further, an included angle between the upper
surface and the first side surface isβ, wherein 15°≤β≤25°;
an included angle between the upper surface and the
second side surface is α, wherein 30°≤α≤40°; and an
included angle between the upper surface and the fourth
side surface is γ, wherein 40°≤γ≤50°.
[0016] Further, an inner wall surface of the side, away
from the volute tongue, of the convex hull is connected
with an inner wall surface of a side, away from the volute
tongue, of the volute main body.
[0017] Further, the calculation formula of the second
air duct molded line is: L = (1.8 ~ 2.5)l sin θ, wherein L
represents a total length of the air duct, wherein 300
mm≤L≤400 mm; θ represents an included angle between
the extension direction of the second air duct molded line
and the second direction, wherein 55°≤θ≤65°; and I
represents a length of the second air duct molded line.
[0018] Further, a minimum distance between the con-
vex hull and the volute tongue is c, wherein 0≤c≤5 mm; a
width of the convex hull in a extension direction of the air
duct part is a, wherein 65 mm≤a≤75 mm; a length of the
convex hull in a direction perpendicular to the extension
direction of the air duct part is b, wherein 85 mm≤b≤95
mm; and a height of the convex hull in a direction parallel
to the rotating axis of the fan blade assembly is h, wherein
8 mm≤h≤12 mm.
[0019] Further, a gap is respectively reserved between
two inner wall surfaces, close to the first air duct molded
line and the second air duct molded line respectively, of
the convex hull and an inner wall surface of the volute
main body.
[0020] Further, a calculation formula of the second air
duct molded line is: L = (1.8 ~ 2.5)l sinθ, wherein L
represents a total length of the air duct, wherein 300
mm≤L≤400 mm; θ represents an included angle between
an extension direction of the second air duct molded line
and the second direction, wherein 55°≤θ≤65°; and I
represents a length of the second air duct molded line.

[0021] Further, a minimum distance between the con-
vex hull and the volute tongue is c, wherein 0≤c≤5 mm; a
width of the convex hull in a extension direction of the air
duct part is a, wherein 65 mm≤a≤75 mm; a length of the
convex hull in a direction perpendicular to the extension
direction of the air duct part is b, wherein 50 mm≤b≤60
mm; and a height of the convex hull in a direction parallel
to the rotating axis of the fan blade assembly is h, wherein
8 mm≤h≤12 mm.
[0022] According to a second aspect of the present
invention, a fan is provided, including the above volute
and the fan blade assembly disposed in the volute.
[0023] According to a third aspect of the present in-
vention, an air conditioner is provided, including the
above fan.
[0024] By applying the technical solution of the present
invention, the volute of the present invention includes: a
volute main body, wherein the volute main body includes
a fan blade mounting part used for mounting a fan blade
assembly and two air duct parts disposed on two sides of
the fan blade mounting part at an interval along a first
direction and in communication with the fan blade mount-
ing part, and the fan blade mounting part is used for
mounting the fan blade assembly; a first air duct molded
line and a second air duct molded line are respectively
formed between two opposite sides, disposed at an
interval along a second direction, of each air duct part
and the fan blade mounting part, a joint between a side,
close to the first air duct molded line, of each of the two air
duct parts and the fan blade mounting part is disposed in
a streamline mode, and a volute tongue is disposed at the
joint between a side, close to the second air duct molded
line, of each of the two air duct parts and the fan blade
mounting part; and convex hulls protruding towards a
direction away from a corresponding air duct part are
disposed on two opposite sides, disposed at an interval
along a rotating axis of the fan blade assembly, of at least
one air duct part; wherein the first direction and the
second direction are perpendicular to each other and
are both perpendicular to the rotating axis of the fan blade
assembly. In this way, by disposing the first air duct
molded line, the second air duct molded line and the
convex hulls for the volute of the present invention, the
air volume of a double-suction single-centrifugal fan is
increased, the phenomenon of uneven air flow velocity
distribution in an air duct is improved, the aerodynamic
noise of the double-suction centrifugal fan is reduced,
and the working performance of the centrifugal fan is
increased. Moreover, the flow direction of the outlet air
flow is adjusted, the phenomenon of air flow return can be
effectively suppressed in different air sensing modes,
vortices in the air duct are effectively reduced, the air
flow loss is reduced, the noise problems such as outlet air
duct surge and discontinuous air flow are improved, the
comfort experience of users is increased, and the pro-
blems of relatively low fan efficiency of a single-centrifu-
gal double-suction fan and discontinuous aerodynamic
noise at a volute outlet in the art known to inventors are
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solved.

Brief Description of the Drawings

[0025] The accompanying drawings of the specifica-
tion, constituting a part of the present invention, are used
for providing a further understanding for the present
invention. Exemplary embodiments of the present inven-
tion and descriptions thereof are used for explaining the
present invention, but do not constitute any improper
limitation on the present invention. In the accompanying
drawings:

Fig. 1 illustrates a simple schematic view according
to an embodiment of a volute of the present invention
when a part of numerals are labeled;

Fig. 2 illustrates a simple schematic view according
to the embodiment of the volute shown in Fig. 1 when
the other part of numerals are labeled;

Fig. 3 illustrates a partial enlarged view of a part P of
the volute shown in Fig. 2;

Fig. 4 illustrates a partial enlarged view of a convex
hull of the volute shown in Fig. 1;

Fig. 5 illustrates a schematic structural view of a fan
provided with the volute shown in Fig. 1;

Fig. 6 illustrates an air flow distribution view of an air
duct part of a volute in the art known to inventors;

Fig. 7 illustrates an air flow distribution view of an air
duct part according to the embodiment of the volute
shown in Fig. 1;

Fig. 8 illustrates a cross-sectional view of air flow
velocity distribution of the air duct part of the volute in
the prior art; and

Fig. 9 illustrates a cross-sectional view of air flow
velocity distribution of the air duct part according to
the embodiment of the volute shown in Fig. 1.

[0026] The above accompanying drawings have the
following reference numerals:

1. volute main body; 2. fan blade assembly; 3. fan
blade mounting part; 4. air duct part; 5. first air duct
molded line; 6. second air duct molded line; 7. volute
tongue;

8. convex hull; 81. upper surface; 82. first side sur-
face; 83. second side surface; 84. third side surface;
85. fourth side surface.

Detailed Description of the Embodiments

[0027] It should be noted that in the case of no conflict,
embodiments in the present invention and features in the
embodiments are combined with each other. The present
invention will be described in detail below with reference
to the accompanying drawings in conjunction with the
embodiments.
[0028] As shown in Fig. 1 to Fig. 5, the present inven-
tion provides a volute, including: a volute main body 1,
wherein the volute main body 1 includes a fan blade
mounting part 3 used for mounting a fan blade assembly
2 and two air duct parts 4 disposed on two sides of the fan
blade mounting part 3 at an interval along a first direction
and in communication with the fan blade mounting part 3,
and the fan blade mountingpart 3 is used for mounting the
fan blade assembly 2; a first air duct molded line 5 and a
second air duct molded line 6 are respectively formed
between two opposite sides, disposed at an interval
along a second direction, of each air duct part 4 and
the fan blade mounting part 3, a joint between a side,
close to the first air duct molded line 5, of each of the two
air duct parts 4 and the fan blade mounting part 3 is
disposed in a streamline mode, and a volute tongue 7 is
disposed at the joint between a side, close to the second
air duct molded line 6, of each of the two air duct parts 4
and the fan blade mounting part 3; and convex hulls 8
protruding towards a direction away from a correspond-
ing air duct part 4 are disposed on two opposite sides,
disposed at an interval along a rotating axis of the fan
blade assembly 2, of at least one air duct part 4; wherein
the first direction and the second direction are perpendi-
cular to each other and are both perpendicular to the
rotating axis of the fan blade assembly 2.
[0029] In this way, by disposing the first air duct molded
line 5, the second air duct molded line 6 and the convex
hulls 8 for the volute of the present invention, the air
volume of a double-suction single-centrifugal fan is in-
creased, the phenomenon of uneven air flow velocity
distribution in an air duct is improved, the aerodynamic
noise of the double-suction centrifugal fan is reduced,
and the working performance of the centrifugal fan is
increased. Moreover, the flow direction of the outlet air
flow is adjusted, the phenomenon of air flow return can be
effectively suppressed in different air sensing modes,
vortices in the air duct are effectively reduced, the air
flow loss is reduced, the noise problems such as outlet air
duct surge and discontinuous air flow are improved, the
comfort experience of users is increased, and the pro-
blems of relatively low fan efficiency of a single-centrifu-
gal double-suction fan and discontinuous aerodynamic
noise at a volute outlet in the prior art are solved.
[0030] As shown in Fig. 3 and Fig. 4, the convex hull 8
includes: an upper surface 81, the upper surface 81 and
the air duct part 4 being disposed at an interval; a first side
surface 82 and a second side surface 83, the first side
surface 82 and the second side surface 83 being respec-
tively located on two opposite sides, disposed at an
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interval along an extension direction of the air duct part 4,
of the upper surface 81, the first side surface 82 being
located on a side, away from the fan blade mounting part
3, of the upper surface 81, and the second side surface 83
being located on a side, close to the fan blade mounting
part 3, of the upper surface 81; and a third side surface 84
and a fourth side surface 85, the third side surface 84 and
the fourth side surface 85 being respectively located on
two opposite sides, disposed at an interval along a direc-
tion perpendicular to the extension direction of the air
duct part 4, of the upper surface 81, the third side surface
84 being located on a side, close to the first air duct
molded line 5, of the upper surface 81, and the fourth
side surface 85 being located on a side, close to the
second air duct molded line 6, of the upper surface 81,
wherein the upper surface 81 is connected with an outer
surface of the air duct part 4 through the first side surface
82, the second side surface 83, the third side surface 84
and the fourth side surface 85.
[0031] In the first and second embodiments of the
present invention, an inner wall surface of the side, close
to the volute tongue 7, of the convex hull 8 is connected
with an inner wall surface of the side, close to the volute
tongue 7, of the volute main body 1, so as to guide the flow
direction of the air flow to reduce the mutual impact of the
air flow, thereby reducing vortices in an air cavity and
reducing the surge noise.
[0032] In the first embodiment of the present invention,
a calculation formula of the first air duct molded line 5 is: y
=A2 + (A1 ‑A2)/(1+ exp((x ‑ x0)/p)), whereinA1 = ‑4.87548
±1.01258 A2 =138.4272±1.22718, x0 =196.19628
±1.3696, and p = 55.53854±1.52501; x represents a
size of the first air duct molded line 5 in the second
direction by taking an intersection point between a
straight line parallel to the second direction and passing
through the rotating axis of the fan blade assembly 2 and
a side, close to the first air duct molded line 5, of the volute
main body 1 as a starting point; and y represents a size of
the first air ductmolded line 5 in the first direction by taking
the rotating axis of the fan blade assembly 2 as a starting
point.
[0033] In the first embodiment of the present invention,
the calculation formula of the second air duct molded line
6 is: l = (0.3 ~ 0.6)L arcsin θ, wherein L represents a total
length of an air duct, wherein 300 mm≤L≤400 mm; θ
represents an included angle between the extension
direction of the second air duct molded line 6 and the
second direction, wherein 55°≤θ≤65°; and I represents a
length of the second air duct molded line 6.
[0034] In the first embodiment of the present invention,
a minimum distance between the convex hull 8 and the
volute tongue 7 is c, wherein 0≤c≤5 mm; a width of the
convex hull 8 in a extension direction of the air duct part 4
is a, wherein 65 mm≤a≤75 mm; a length of the convex hull
8 in a direction perpendicular to the extension direction of
the air duct part 4 is b, wherein 65 mm≤b≤75 mm; and a
height of the convex hull 8 in a direction parallel to the
rotating axis of the fan blade assembly 2 is h, wherein 8

mm≤h≤12 mm.
[0035] In the first embodiment of the present invention,
an included angle between the upper surface 81 and the
first side surface 82 is β, wherein 15°≤β≤25°; an included
angle between the upper surface 81 and the second side
surface 83 is α, wherein 30°≤α≤40°; and an included
angle between the upper surface 81 and the fourth side
surface 85 is γ, wherein 40°≤γ≤50°.
[0036] In this way, the performance of a bidirectional
centrifugal fan can be effectively increased, the produc-
tion cost can be reduced, and the effects of adjusting the
flow direction of the air flow in the outlet air duct and
increasing the air volume of the fan can be achieved in
different air sensing modes. In a case of slightly worse
experience that an air deflector is rear-mounted, the
phenomenon of air flow return can also be effectively
suppressed, vortices in the air duct are reduced, the flow
field of the air flow in the air duct of the fan is improved, the
aerodynamic noise of the fan is reduced, the overall
sound quality of the fan is better, and the comfort experi-
ence of users is increased.
[0037] In the second embodiment of the present inven-
tion, an inner wall surface of the side, close to the volute
tongue 7, of the convex hull 8 is connected with an inner
wall surface of a side, close to the volute tongue 7, of the
volute main body 1, and an inner wall surface of the side,
away from the volute tongue 7, of the convex hull 8 is
connected to an inner wall surface of the side, away from
the volute tongue 7, of the volute main body 1, so as to
adjust the flow direction of the air flow to reduce the
mutual impact of the air flow and reduce vortices in an
air cavity, thereby reducing the surge noise.
[0038] In the second embodiment of the present inven-
tion, the calculation formula of the second air duct molded
line 6 is: L = (1.8 ~ 2.5)l sin θ, wherein L represents a total
length of the air duct, wherein 300 mm≤L≤400 mm; θ
represents an included angle between the extension
direction of the second air duct molded line 6 and the
second direction, wherein 55°≤θ≤65°; and I represents a
length of the second air duct molded line 6.
[0039] In the second embodiment of the present inven-
tion, a minimum distance between the convex hull 8 and
the volute tongue 7 is c, wherein 0≤c≤5 mm; a width of the
convex hull 8 in a extension direction of the air duct part 4
is a, wherein 65 mm≤a≤75 mm; a length of the convex hull
8 in a direction perpendicular to the extension direction of
the air duct part 4 is b, wherein 85 mm≤b≤95 mm; and a
height of the convex hull 8 in a direction parallel to the
rotating axis of the fan blade assembly 2 is h, wherein 8
mm≤h≤12 mm.
[0040] In the third embodiment of the present inven-
tion, a gap is respectively reserved between two inner
wall surfaces, close to the first air duct molded line 5 and
the second air duct molded line 6 respectively, of the
convex hull 8 and an inner wall surface of the volute main
body 1, so as to adjust the flow direction of the air flow to
reduce the mutual impact of the air flow and reduce
vortices in an air cavity, thereby reducing the surge noise.
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[0041] In the third embodiment of the present inven-
tion, a calculation formula of the second air duct molded
line 6 is: L = (1.8 ~ 2.5)l sin θ, wherein L represents a total
length of the air duct, wherein 300 mm≤L≤400 mm; θ
represents an included angle between an extension di-
rection of the second air duct molded line 6 and the
second direction, wherein 55°≤θ≤65°; and I represents
a length of the second air duct molded line 6.
[0042] In the third embodiment of the present inven-
tion, a minimum distance between the convex hull 8 and
the volute tongue 7 is c, wherein 0≤c≤5 mm; a width of the
convex hull 8 in a extension direction of the air duct part 4
is a, wherein 65 mm≤a≤75 mm; a length of the convex hull
8 in a direction perpendicular to the extension direction of
the air duct part 4 is b, wherein 50 mm≤b≤60 mm; and a
height of the convex hull 8 in a direction parallel to the
rotating axis of the fan blade assembly 2 is h, wherein 8
mm≤h≤12 mm.
[0043] As shown in Fig. 5, the present invention pro-
vides a fan, including the above volute and the fan blade
assembly 2 disposed in the volute.
[0044] Specifically, an air deflector is also disposed in
the fan. By controlling the rotation angle of the air de-
flector, the air deflector can be tilted forward to send the
air flow upward, or the air deflector can be tilted backward
to compress the air flow, thereby achieving various air
sensing experiences.
[0045] The present invention further provides an air
conditioner, including the above fan.
[0046] According to the air flow distribution view of an
air duct part of a volute in the prior art as shown in Fig. 6,
vortices exist in the air duct part and the flow field dis-
tribution is uneven, which can easily cause aerodynamic
noise, thereby affecting the performance and overall
sound quality of the fan. It can be seen from the air flow
distribution view of an air duct part of a volute of the
present invention as shown in Fig. 7 that the volute of the
present invention greatly improves the above problems.
[0047] According to the cross-sectional view of air flow
velocity distribution of the air duct part of the volute in the
prior art as shown in Fig. 8, the air flow in the air duct can
return, resulting in return loss, so that on the one hand,
the air volume is reduced, and the work efficiency of the
volute is reduced; and on the other hand, larger aero-
dynamic noise is generated by air flow return. It can be
seen from the cross-sectional view of air flow velocity
distribution of the air duct part of the volute of the present
invention as shown in Fig. 9 that the volute of the present
invention greatly improves the above problems.
[0048] From the above description, it can be seen that
the above embodiments of the present invention achieve
the following technical effects:
The volute of the present invention includes: a volute
main body 1, wherein the volute main body 1 includes a
fan blade mounting part 3 used for mounting a fan blade
assembly 2 and two air duct parts 4 disposed on two sides
of the fan blade mounting part 3 at an interval along a first
direction and in communication with the fan blade mount-

ing part 3, and the fan blade mounting part 3 is used for
mounting the fan blade assembly 2; a first air duct molded
line 5 and a second air duct molded line 6 are respectively
formed between two opposite sides, disposed at an
interval along a second direction, of each air duct part
4 and the fan blade mounting part 3, the joint between the
side, close to the first air duct molded line 5, of each air
duct part 4 and the fan blade mounting part 3 is disposed
in a streamline mode, and a volute tongue 7 is disposed at
the joint between the side, close to the second air duct
molded line 6, of each air duct part 4 and the fan blade
mounting part 3; convex hulls 8 protruding towards a
direction away from the corresponding air duct part 4
are disposed on two opposite sides, disposed at an
interval along a rotating axis of the fan blade assembly
2, of at least one air duct part 4; and the first direction and
the second direction are perpendicular to each other and
are both perpendicular to the rotating axis of the fan blade
assembly 2. In this way, by disposing the first air duct
molded line 5, the second air duct molded line 6 and the
convex hulls 8 for the volute of the present invention, the
air volume of a double-suction single-centrifugal fan is
increased, the phenomenon of uneven air flow velocity
distribution in an air duct is improved, the aerodynamic
noise of the double-suction centrifugal fan is reduced,
and the working performance of the centrifugal fan is
increased. Moreover, the flow direction of the outlet air
flow is adjusted, the phenomenon of air flow return can be
effectively suppressed in different air sensing modes,
vortices in the air duct are effectively reduced, the air
flow loss is reduced, the noise problems such as outlet air
duct surge and discontinuous air flow are improved, the
comfort experience of users is increased, and the pro-
blems of relatively low fan efficiency of a single-centrifu-
gal double-suction fan and discontinuous aerodynamic
noise at a volute outlet in the prior art are solved.
[0049] It should be noted that the terms used here are
only used for describing specific implementations, but
are not intended to limit exemplary implementations ac-
cording to the present invention. As used here, unless
explicitly stated in the context, the singular form is also
intended to include the plural form. In addition, it should
also be understood that when the terms "include" and/or
"include" are used in the specification, they indicate the
presence of features, steps, operations, devices, assem-
blies, and/or combinations thereof.
[0050] Unless otherwise specified, the relative dispo-
sition, numerical expressions and values of the compo-
nents and steps described in these embodiments do not
limit the scope of the present invention. Furthermore, it
should be understood that for ease of description, the
sizes of various parts shown in the accompanying draw-
ings are not drawn according to the actual proportional
relationship. For technologies, methods and devices
known to ordinary technical personnel in related fields,
detailed discussions can not be conducted. However, in
appropriate situations, the technologies, methods and
devices should be considered as part of the authorized
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specification. In all the examples shown and discussed
here, any specific value should be interpreted as illus-
trative only and not as a limitation. Therefore, other
examples of exemplary embodiments can have different
values. It should be noted that similar numerals and
letters denote similar items in the following accompany-
ing drawings, therefore, once an item is defined in one
accompanying drawing, it does not need to be further
discussed in subsequent accompanying drawings.
[0051] In the description of the present invention, it
should be understood that the orientation or position
relationships indicated by orientation words such as
"front, back, up, down, left, and right", "horizontal, ver-
tical, perpendicular, and horizontal", and "top and bot-
tom" are usually based on the orientation or position
relationships shown in the accompanying drawings,
and are only for the convenience of describing the pre-
sent invention and simplifying the description. Unless
otherwise stated, these orientation words do not indicate
or imply that the apparatus or component referred to must
have a specific orientation or be constructed and oper-
ated in a specific orientation, and therefore cannot be
understood as limiting the scope of protection of the
present invention. The orientation words "inside and out-
side" refer to the inside and outside of the contour relative
to each component.
[0052] For ease of description, spatial relative terms
such as "above", "over", "on an upper surface of" and "on
the top of" can be used here to describe the spatial
position relationship between a device or feature and
other devices or features as shown in the accompanying
drawings. It should be understood that the spatial relative
terms are intended to include different orientations in use
or operation other than the orientations of the devices
described in the accompanying drawings. For example, if
the devices in the accompanying drawings are inverted,
the devices described as "over other devices or struc-
tures" or "above other devices or structures" will be then
positioned as "under other devices or structures" or
"below other devices or structures". Therefore, the ex-
emplary term "over" can include two orientations: "over"
and "under". The device can also be positioned in other
different manners (rotated 90 degrees or in other orienta-
tions), and the spatial relative description used here is
explained accordingly.
[0053] In addition, it should be noted that using words
such as "first" and "second" to define parts is only in-
tended to facilitate the differentiation of corresponding
parts. Unless otherwise stated, the above words have no
special meanings and therefore cannot be understood as
limiting the scope of protection of the present invention.
[0054] The above descriptions are merely preferred
embodiments of the present invention, but are not in-
tended to limit the present invention. For those skilled in
the art, the present invention can have various modifica-
tions and variations. Any modifications, equivalent repla-
cements, improvements, and the like made within the
spirit and principle of the present invention shall be

included within the scope of protection of the present
invention.

Claims

1. A volute, comprising:

a volute main body (1), wherein the volute main
body (1) comprises a fan blade mounting part (3)
used for mounting a fan blade assembly (2) and
two air duct parts (4) disposed on two sides of
the fan blade mounting part (3) at an interval
along a first direction and in communication with
the fan blade mounting part (3), and the fan
blade mounting part (3) is used for mounting
the fan blade assembly (2);
a first air duct molded line (5) and a second air
duct molded line (6) are respectively formed
between two opposite sides, disposed at an
interval along a second direction, of each air
duct part (4) and the fan blade mounting part
(3), a joint between a side, close to the first air
duct molded line (5), of each of the two air duct
parts (4) and the fan blade mounting part (3) is
disposed in a streamline mode, and a volute
tongue (7) is disposed at a joint between a side,
close to the second air duct molded line (6), of
each of the two air duct parts (4) and the fan
blade mounting part (3); and
convex hulls (8) protruding towards a direction
away from a corresponding air duct part (4) are
disposed on two opposite sides, disposed at an
interval along a rotating axis of the fan blade
assembly (2), of at least one air duct part (4);
wherein the first direction and the second direc-
tion are perpendicular to each other and are both
perpendicular to the rotating axis of the fan blade
assembly (2).

2. The volute according to claim 1, wherein the convex
hull (8) comprises:

an upper surface (81), the upper surface (81)
and the air duct part (4) being disposed at an
interval;
a first side surface (82) and a second side sur-
face (83), the first side surface (82) and the
second side surface (83) being respectively lo-
cated on two opposite sides, disposed at an
interval along an extension direction of the air
duct part (4), of the upper surface (81), the first
side surface (82) being located on a side, away
from the fan blade mounting part (3), of the upper
surface (81), and the second side surface (83)
being located on a side, close to the fan blade
mounting part (3), of the upper surface (81); and
a third side surface (84) and a fourth side surface
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(85), the third side surface (84) and the fourth
side surface (85) being respectively located on
two opposite sides, disposed at an interval along
a direction perpendicular to the extension direc-
tion of the air duct part (4), of the upper surface
(81), the third side surface (84) being located on
a side, close to the first air duct molded line (5), of
the upper surface (81), and the fourth side sur-
face (85) being located on a side, close to the
second air duct molded line (6), of the upper
surface (81),
wherein the upper surface (81) is connected with
an outer surface of the air duct part (4) through
the first side surface (82), the second side sur-
face (83), the third side surface (84) and the
fourth side surface (85).

3. The volute according to claim 2, wherein an inner
wall surface of the side, close to the volute tongue
(7), of the convex hull (8) is connected with an inner
wall surface of the side, close to the volute tongue
(7), of the volute main body (1).

4. The volute according to claim 3, wherein a calcula-
tion formula of the first air duct molded line (5) is:

wherein
A1 = ‑4.87548±1.01258
A2 = 138.4272±1.22718
x0 = 196.19628±1.3696, and
p = 55.53854 ± 1.52501;
x represents a size of the first air duct molded
line (5) in the second direction by taking an
intersection point between a straight line parallel
to the second direction and passing through the
rotating axis of the fan blade assembly (2) and a
side, close to the first air duct molded line (5), of
the volute main body (1) as a starting point; and
y represents a size of the first air duct molded
line (5) in the first direction by taking the rotating
axis of the fan blade assembly (2) as a starting
point.

5. The volute according to claim 4, wherein the calcula-
tion formula of the second air duct molded line (6) is:
l = (0.3 ~ 0.6)L arcsin θ, wherein L represents a total
length of an air duct, wherein 300 mm≤L≤400 mm; θ
represents an included angle between the extension
direction of the second air duct molded line (6) and
the second direction, wherein 55°≤θ≤65°; and I re-
presents a length of the second air duct molded line
(6).

6. The volute according to claim 4, wherein

a minimum distance between the convex hull (8)
and the volute tongue (7) is c, wherein 0≤c≤5
mm;
a width of the convex hull (8) in an extension
direction of the air duct part (4) is a, wherein 65
mm≤a≤75 mm;
a length of the convex hull (8) in a direction
perpendicular to the extension direction of the
air duct part (4) is b, wherein 65 mm≤b≤75 mm;
and
a height of the convex hull (8) in a direction
parallel to the rotating axis of the fan blade
assembly (2) is h, wherein 8 mm≤h≤12 mm.

7. The volute according to claim 5, wherein

a minimum distance between the convex hull (8)
and the volute tongue (7) is c, wherein 0≤c≤5
mm;
a width of the convex hull (8) in an extension
direction of the air duct part (4) is a, wherein 65
mm≤a≤75 mm;
a length of the convex hull (8) in a direction
perpendicular to the extension direction of the
air duct part (4) is b, wherein 65 mm≤b≤75 mm;
and
a height of the convex hull (8) in a direction
parallel to the rotating axis of the fan blade
assembly (2) is h, wherein 8 mm≤h≤12 mm.

8. The volute according to claim 6, wherein

an included angle between the upper surface
(81) and the first side surface (82) is β, wherein
15°≤β≤25°;
an included angle between the upper surface
(81) and the second side surface (83) is α,
wherein 30°≤α≤40°; and
an included angle between the upper surface
(81) and the fourth side surface (85) is γ, wherein
40°≤γ≤50°.

9. The volute according to claim 7, wherein

an included angle between the upper surface
(81) and the first side surface (82) is β, wherein
15°≤β≤25°;
an included angle between the upper surface
(81) and the second side surface (83) is α,
wherein 30°≤α≤40°; and
an included angle between the upper surface
(81) and the fourth side surface (85) is γ, wherein
40°≤γ≤50°.

10. The volute according to claim 3, wherein an inner
wall surface of the side, away from the volute tongue
(7), of the convex hull (8) is connected with an inner
wall surface of a side, away from the volute tongue
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(7), of the volute main body (1).

11. The volute according to claim 10, wherein the calcu-
lation formula of the second air duct molded line (6)
is:

wherein
L represents a total length of the air duct, where-
in 300 mm≤L≤400 mm;
θ represents an included angle between the
extension direction of the second air duct
molded line (6) and the second direction, where-
in 55°≤θ≤65°; and
I represents a length of the second air duct
molded line (6).

12. The volute according to claim 11, wherein

a minimum distance between the convex hull (8)
and the volute tongue (7) is c, wherein 0≤c≤5
mm;
a width of the convex hull (8) in an extension
direction of the air duct part (4) is a, wherein 65
mm≤a≤75 mm;
a length of the convex hull (8) in a direction
perpendicular to the extension direction of the
air duct part (4) is b, wherein 85 mm≤b≤95 mm;
and
a height of the convex hull (8) in a direction
parallel to the rotating axis of the fan blade
assembly (2) is h, wherein 8 mm≤h≤12 mm.

13. The volute according to claim 2, wherein a gap is
respectively reserved between two inner wall sur-
faces, close to the first air ductmolded line (5) and the
second air duct molded line (6) respectively, of the
convex hull (8) and an inner wall surface of the volute
main body (1).

14. The volute according to claim 13, wherein a calcula-
tion formula of the second air duct molded line (6) is:

wherein
L represents a total length of the air duct, where-
in 300 mm≤L≤400 mm;
θ represents an included angle between an ex-
tension direction of the second air duct molded
line (6) and the second direction, wherein
55°≤θ≤65°; and
I represents a length of the second air duct
molded line (6).

15. The volute according to claim 14, wherein

a minimum distance between the convex hull (8)
and the volute tongue (7) is c, wherein 0≤c≤5
mm;
a width of the convex hull (8) in an extension
direction of the air duct part (4) is a, wherein 65
mm≤a≤75 mm;
a length of the convex hull (8) in a direction
perpendicular to the extension direction of the
air duct part (4) is b, wherein 50 mm≤b≤60 mm;
and
a height of the convex hull (8) in a direction
parallel to the rotating axis of the fan blade
assembly (2) is h, wherein 8 mm≤h≤12 mm.

16. A fan, comprising the volute according to any one of
claims 1 to 15 and the fan blade assembly (2) dis-
posed in the volute.

17. An air conditioner, comprising the fan according to
claim 16.
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