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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present disclosure claims priority to Chi-
nese Patent Application Nos. 202010060655.3 and
202010060619.7, titled "Centrifugal Fan and Air Supply
Device" and "Centrifugal Fan for Bladeless Air Supply
Device" filed on January 19, 2020 by GD MIDEA ENVI-
RONMENT APPLIANCES MFG CO., LTD. and MIDEA
GROUP CO.,, LTD., the entire contents of which are in-
corporated herein by reference.

FIELD

[0002] The present disclosure relates to the field of
household appliances and, more particularly, to a cen-
trifugal fan and an air supply device.

BACKGROUND

[0003] In the related art, air supply devices (bladeless
fans) realize air supply in the form of air duct slits, which
may cause great resistance in the air duct and require a
fan wheel to rotate at high speed to meet air supply re-
quirements of a centrifugal fan. The high-speed rotation
of the fan wheel needs a large gap between the fan wheel
and a volute, and otherwise the centrifugal fan may gen-
erate loud noise during operation. However, the large
gap between the fan wheel and the volute will reduce
working efficiency of the centrifugal fan and decrease air
output of the centrifugal fan.

SUMMARY

[0004] The present disclosure provides a centrifugal
fan that can reduce working noise of the centrifugal fan
and improve working efficiency of the centrifugal fan.
[0005] The present disclosure further provides an air
supply device.

[0006] The centrifugal fan according to the present dis-
closure includes a volute having a mounting space; and
a fan wheel arranged in the mounting space. The volute
includes a volute tongue and a throat, and a distance
between the volute tongue and the fan wheel is greater
than a distance between the throat and the fan wheel.
[0007] For the centrifugal fan according to the present
disclosure, since the distance between the volute tongue
and the fan wheel is greater than the distance between
the throat and the fan wheel, the working noise of the
centrifugal fan can be reduced, which can in turn reduce
noise pollution to the environment and improve user ex-
perience. Moreover, the air leakage of the volute can
slow down, the air output of the centrifugal fan can be
raised, and the working efficiency of the volute and thus
the working efficiency of the centrifugal fan can be im-
proved.

[0008] Insome examples of the presentdisclosure, the
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volute includes an Archimedean spiral curved surface
that has a start point at the volute tongue and an end
point at an ending section of the volute; the throat is be-
tween the start point and the end point; and a distance
between the Archimedean spiral curved surface and the
fan wheel is minimum at the throat.

[0009] Insome examples ofthe presentdisclosure, the
distance between the Archimedes spiral curved surface
and the fan wheel decreases progressively from the start
point towards the throat, and increases progressively
from the throat towards the end point.

[0010] Insome examples ofthe presentdisclosure, the
distance between the volute tongue and the fan wheel is
t1, and the distance between the throat and the fan wheel
is t2, t1 and t2 satisfying a relationship: t1/t2 < 2.
[0011] In some examples of the present disclosure, a
surface passing through a center of the fan wheel and
perpendicular to the ending section is a longitudinal sec-
tion; and in a coordinate system formed by the longitu-
dinal section and the ending section, a minimum distance
between the Archimedean spiral curved surface and the
fan wheel is in a first quadrant of the coordinate system.
[0012] In some examples of the present disclosure, a
surface passing through a center of the fan wheel and
perpendicular to the ending section is a longitudinal sec-
tion; and in a coordinate system formed by the longitu-
dinal section and the ending section, a minimum distance
between the Archimedean spiral curved surface and the
fan wheel is in a second quadrant of the coordinate sys-
tem.

[0013] Insome examples of the present disclosure, an
outer diameter of the fan wheel is D, in which t1 = 0.05D-
0.15D.

[0014] Insome examples of the present disclosure, an
outer diameter of the fan wheel is D, in which t2 = 0.05D-
0.15D.

[0015] Insome examples ofthe presentdisclosure, the
centrifugal fan includes a drive motor, the volute has a
volute inlet, and the fan wheel is rotatably arranged in
the volute; the fan wheel has an outer diameter D of the
fan wheel and an inner diameter d of the fan wheel, D
and d satisfying a relationship: 0.7<d/D<0.9; the drive
motor is coupled to the fan wheel and is configured to
drive the fan wheel to rotate within the volute.

[0016] Insome examples ofthe presentdisclosure, the
volute air inletincludes a first volute air inlet and a second
volute air inlet, the first volute air inlet and the second
volute air inlet being formed on two axial sides of the
volute correspondingly; and the fan wheel includes a fan
wheel body and a fan wheel mounting plate arranged
within the fan wheel body, and the fan wheel mounting
plate divides the fan wheel body into a long fan wheel
body and a short fan wheel body along an axial direction
of the fan wheel, an axial length of the long fan wheel
body being greater than an axial length of the short fan
wheel body, the long fan wheel body being arranged cor-
responding to and adjacent to the first volute inlet, and
the short fan wheel body being arranged corresponding
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to and adjacent to the second volute inlet; and the drive
motor is arranged in the shortfan wheel body and coupled
to the fan wheel mounting plate.

[0017] In some examples of the present disclosure, a
radial dimension of the first volute inlet is larger than a
radial dimension of the second volute inlet.

[0018] Insome examples ofthe presentdisclosure, the
axial length of the short fan wheel body is H1 and the
axial length of the long fan wheel body is H2, H2 and H1
satisfying a relationship: 0.5<H1/H2<1.

[0019] Insome examples ofthe presentdisclosure, the
centrifugal fan further includes a motor mounting plate
for mounting the drive motor, the motor mounting plate
being arranged around the second volute air inlet
[0020] Insome examples of the presentdisclosure, the
centrifugal fan further includes an inlet grille arranged at
the first volute inlet and/or the second volute inlet.
[0021] Insome examples of the presentdisclosure, the
centrifugal fan further includes a plurality of blades
spaced apart along a peripheral direction of the fan
wheel. The blade has an arc shape, and a chord length
of the blade is L, satisfying a relationship: 15 mm <L <
25 mm; and a distance between two adjacent blades is
a, satisfying a relationship: 0.3L<a<0.7L.

[0022] In some examples of the present disclosure, a
thickness of the blade is t, satisfying a relationship: 1
mm<t<3 mm.

[0023] In some examples of the present disclosure, an
inlet angle of the blade is o, satisfying a relationship: 40°
<a <90°.

[0024] In some examples of the present disclosure, an
outlet angle of the blade 1025 is 6, satisfying a relation-
ship: 120° <6 < 170°.

[0025] The air supply device according to the present
disclosure includes the above centrifugal fan.

[0026] For the air supply device according to the
presentdisclosure, since the distance between the volute
tongue and the fan wheel is greater than the distance
between the throat and the fan wheel, the working noise
of the centrifugal fan can be reduced, which can in turn
reduce noise pollution to the environment and improve
user experience. Moreover, the air leakage of the volute
can slow down, the air output of the centrifugal fan can
be raised, and the working efficiency of the volute and
thus the working efficiency of the centrifugal fan can be
improved.

[0027] Additional aspects and advantages of present
disclosure will be given in part in the following descrip-
tions, become apparentin part from the following descrip-
tions, or be learned from the practice of the embodiments
of the present disclosure.

BRIEF DESCRIPTION OF DRAWINGS
[0028]

FIG. 1is a sectional view of a centrifugal fan accord-
ing to an embodiment of the present disclosure.
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FIG. 2 is a distribution diagram showing a first quad-
rant, a second quadrant, a third quadrant, and a
fourth quadrant of a centrifugal fan according to an
embodiment of the present disclosure.

FIG. 3 is an exploded view of a centrifugal fan ac-
cording to an embodiment of the present disclosure.
FIG. 4 is a front view of a fan wheel of a centrifugal
fan according to an embodiment of the present dis-
closure.

FIG. 5 is a side view of a fan wheel of a centrifugal
fan according to an embodiment of the present dis-
closure.

DETAILED DESCRIPTION OF EMBODIMENTS

[0029] Embodiments of the present disclosure will be
described below in detail, and examples of the embodi-
ments are illustrated in the accompanying drawings,
where the same or similar reference numerals throughout
the specification refer to the same or similar elements or
elements having the same or similar functions. The em-
bodiments described below with reference to the accom-
panying drawings are exemplary and are intended to ex-
plain the present disclosure rather than limit the present
disclosure.

[0030] Acentrifugalfan 100 according to embodiments
of the present disclosure will be described below with
reference to FIGS. 1-5.

[0031] As shown in FIGS. 1 and 2, the centrifugal fan
100 according to the embodiments of the present disclo-
sure includes a volute 101 and a fan wheel 102. The
volute 101 has a mounting space 1011, and the fan wheel
102 is arranged in the mounting space 1011. The fan
wheel 102 is rotatable in the mounting space 1011. The
volute 101 includes a volute tongue 1012 and a throat
1013. The volute tongue 1012 is a segment and exhibits
an arc shape. A distance between the volute tongue 1012
and the fan wheel 102 is greater than a distance between
the throat 1013 and the fan wheel 102. It needs to be
explained that FIGS. 1 and 2 illustrate sectional views of
the centrifugal fan 100, and sections of the volute 101
and the fan wheel 102 are lines. As shown in FIG. 2, the
distance between the volute tongue 1012 and the fan
wheel 102 refers to a minimum distance between a sur-
face of the volute tongue 1012 and a surface of the fan
wheel 102, and the distance between the throat 1013
and the fan wheel 102 refers to a minimum distance be-
tween an inner surface of the throat 1013 and the surface
of the fan wheel 102.

[0032] Inthe related art, the distance between the vo-
lute tongue and the fan wheel is a minimum value of a
gap between the fan wheel and the volute. For a fan
wheel rotating at high speed, such a curve structure of
the volute leads to an increase in working noise of the
centrifugal fan since the intensity of periodic pulsation
between blades on the fan wheel and the volute tongue
is increased at the volute tongue. Raising a position of
the volute tongue may effectively reduce the noise
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caused by the pulsation, but the efficiency of the volute
is reduced.

[0033] In the present disclosure, by setting a value of
the distance between the volute tongue 1012 and the fan
wheel 102 to be smaller than a value of the distance
between the throat 1013 and the fan wheel 102, the dis-
tance between the volute tongue 1012 and the fan wheel
102 becomes larger compared to the related art, and
when the fan wheel 102 rotates at high speed in the
mounting space 1011, the noise caused by the increase
in pulsation intensity between the blades on the fan wheel
102 and the volute tongue 1012 can be effectively re-
duced, making the volute 101 adapt to higher speed of
the fan wheel 102, reducing arisk of whistling in the volute
tongue 1012, and lowering the working noise of the cen-
trifugal fan 100, to reduce noise pollution to the environ-
ment and improve user experience. Moreover, too much
air backflow due to an excessively large gap at the volute
tongue (i.e., the distance between the volute tongue 1012
and the fan wheel 102) can be compensated, slowing
down air leakage of the volute 101, raising air output of
the centrifugal fan 100, and improving the working effi-
ciency of the volute 101 and thus the working efficiency
of the centrifugal fan 100.

[0034] Thus, since the distance between the volute
tongue 1012 and the fan wheel 102 is smaller than the
distance between the throat 1013 and the fan wheel 102,
the working noise of the centrifugal fan 100 can be re-
duced, which can in turn reduce noise pollution to the
environment and improve the user experience. Moreo-
ver, the air leakage of the volute 101 can slow down, the
air output of the centrifugal fan 100 can be raised, and
the working efficiency of the volute 101 and thus the work-
ing efficiency of the centrifugal fan 100 can be improved.
[0035] The volute 101 has an Archimedean spiral
curved surface 103 that has a start point 1032 at the
volute tongue 1012 and an end point 1033 at an ending
section 1031 of the volute 101. The throat 1013 is located
between the start point 1032 and the end point 1033. A
distance between the Archimedean spiral curved surface
103 and the fan wheel 102 is minimum at the throat 1013,
which can also be understood in such a way that in a
radial direction of the fan wheel 102, a distance between
the Archimedean spiral curved surface 103 and an outer
diameter of the fan wheel 102 is minimum at the throat
section 1013. When the centrifugal fan 100 is working,
such an arrangement can better slow down the air leak-
age of the volute 101, reduce the working noise of the
centrifugal fan 100, and raise the air output of the cen-
trifugal fan 100, further improving the working efficiency
of the volute 101 and thus the working efficiency of the
centrifugal fan 100.

[0036] As shown in FIGS. 1 and 2, the distance be-
tween the Archimedes spiral curved surface 103 and the
fan wheel 102 decreases progressively from the start
point 1032 towards the throat 1013, and the distance
between the Archimedes spiral curved surface 103 and
the fan wheel 102 increases progressively from the throat
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1013 towards the end point 1033. That is, the distance
between the Archimedes spiral curved surface 103 and
the fan wheel 102 decreases gradually in a direction from
the start point 1032 towards the throat 1013, and the
distance between the Archimedes spiral curved surface
103 and the fan wheel 102 increases gradually in a di-
rection from the throat 1013 to the end point 1033. When
the centrifugal fan 100 is working, such an arrangement
can further reduce the noise caused by the increased
intensity of the pulsation between the blades on the fan
wheel 102 and the volute tongue 1012, lower the working
noise of the centrifugal fan 100, and reduce the noise
pollution to the environment. Moreover, the air leakage
of the volute 101 can further slow down, the air output of
the centrifugal fan 100 can be further raised, and the
working efficiency of the volute 101 and thus the working
efficiency of the centrifugal fan 100 can be further im-
proved.

[0037] The distance between the volute tongue 1012
and the fan wheel 102 is t1, and the distance between
the throat 1013 and the fan wheel 102 is t2, in which t1
and t2 satisfy a relationship: t1/t2 < 2. It should be noted
that such an arrangement can ensure the distance be-
tween the volute tongue 1012 and the fan wheel 102 to
be smaller than the distance between the throat 1013
and the fan wheel 102, which can slow down the air leak-
age of the volute 101, improve the efficiency of the volute
101, and in turn make the relationship between t1 and t2
set in a more reasonable form.

[0038] As shown in FIG. 2, a surface passing through
a center of the fan wheel 102 and perpendicular to the
ending section 1031 is a longitudinal section 104, and in
a coordinate system formed by the longitudinal section
104 and the ending section 1031, a minimum distance
between the Archimedean spiral curved surface 103 and
the fan wheel 102 is in a first quadrant | of the coordinate
system. The coordinate system formed by the longitudi-
nal section 104 and the ending section 1031 has the first
quadrant |, a second quadrant I, a third quadrant Ill, and
afourth quadrant IV. The minimum distance between the
Archimedean spiral curved surface 103 and the fan wheel
102 is in the first quadrant | of the coordinate system,
that is, the throat 1013 is in the first quadrant | of the
coordinate system. Such an arrangement can make the
position of the throat 1013 more reasonable, which can
slow down the air leakage of the volute 101, improve the
working efficiency of the volute 101, and reduce the work-
ing noise of the centrifugal fan 100.

[0039] A surface passing through a center of the fan
wheel 102 and perpendicular to the ending section 1031
is a longitudinal section 104, and in a coordinate system
formed by the longitudinal section 104 and the ending
section 1031, a minimum distance between the Archime-
dean spiral curved surface 103 and the fan wheel 102 is
in a second quadrant Il of the coordinate system. The
coordinate system formed by the longitudinal section 104
and the ending section 1031 has a first quadrant I, the
second quadrant Il, a third quadrantlll, and a fourth quad-
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rant V. The minimum distance between the Archime-
dean spiral curved surface 103 and the fan wheel 102 is
in the second quadrant Il of the coordinate system, that
is, the throat 1013 is in the second quadrant Il of the
coordinate system. Such an arrangement can slow down
the air leakage of the volute 101, improve the working
efficiency of the volute 101, and reduce the working noise
of the centrifugal fan 100.

[0040] The outer diameter of the fan wheel 102 is D,
in which t1 = 0.05D-0.15D. Such an arrangement can
allow for a more suitable distance between the volute
tongue 1012 and the fan wheel 102 and enable the volute
101 to adapt to higher speed of the fan wheel 102, re-
ducing the risk of whistling in the volute tongue 1012, and
lowering the working noise of the centrifugal fan 100.
[0041] An outer diameter of the fan wheel 102 is D, in
which t2 =0.05D-0.15D. Such an arrangement can allow
for amore suitable distance between the throat 1013 and
the fan wheel 102 and compensate too much air backflow
due to an excessively large gap at the volute tongue (i.e.,
the distance between the volute tongue 1012 and the fan
wheel 102), improving the efficiency of the centrifugal fan
100.

[0042] As shown in FIGS. 3-5, the centrifugal fan 100
includes: a drive motor 105. The volute 101 has a volute
inlet 1014, and air from outside the centrifugal fan 100
can flow into the volute 101 through the volute inlet 1014.
The fan wheel 102 is rotatably arranged in the volute 101.
The fan wheel 102 has an outer diameter D of the fan
wheel 102 and an inner diameter d of the fan wheel 102,
in which D and d satisfy a relationship: 0.7<d/D<0.9. The
drive motor 105 is coupled to the fan wheel 102, and the
drive motor 105 is used to drive the fan wheel 102 to
rotate within the volute 101.

[0043] Specifically, the outer diameter D of the fan
wheel 102 can be set to 150 mm, the inner diameter d
of the fan wheel 102 can be set to 120 mm, in which d/D
is 0.8. A rotation speed of the fan wheel 102 may be set
to 1500 rpm ~ 3000 rpm. When the centrifugal fan 100
is working, the drive motor 105 drives the fan wheel 102
to rotate, and during the rotation of the fan wheel 102,
air pressure in the volute 101 can be raised to overcome
air resistance of 100Pa ~ 300Pa in an air duct of an air
supply device, improving the working efficiency of the
centrifugal fan 100 and thus the working performance of
the centrifugal fan 100. Moreover, the centrifugal fan 100
according to the present disclosure has a simple struc-
ture, which can reduce the manufacturing cost of the cen-
trifugal fan 100.

[0044] Thus,bymaking0.7<d/D<0.9,the air pressure
in the volute 101 can be increased to overcome the air
resistance in the air duct of the air supply device, and
thus the efficiency of the centrifugal fan 100 can be im-
proved.

[0045] In some embodiments of the present disclo-
sure, as shown in FIGS. 3 and 4, the volute airinlet 1014
may include: a first volute air inlet 1015 and a second
volute air inlet 1016. The first volute air inlet 1015 and
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the second volute air inlet 1016 are formed on two axial
sides of the volute 101. It may also be understood that
the first volute air inlet 1015 is arranged on one axial side
of the volute 101, and the second volute air inlet 1016 is
arranged on the other axial side of the volute 101.
[0046] The fan wheel 102 may include: a fan wheel
body 1021 and afan wheel mounting plate 1022 arranged
within the fan wheel body 1021. The fan wheel mounting
plate 1022 divides the fan wheel body 1021 into a long
fan wheel body 1023 and a short fan wheel body 1024
along an axial direction of the fan wheel 102, the axial
direction of the fan wheel 102 being a left-right direction
in FIG. 4. An axial length of the long fan wheel body 1023
is greater than an axial length of the short fan wheel body
1024. The long fan wheel body 1023 is arranged corre-
sponding to and adjacent to the first volute inlet 1015,
and the short fan wheel body 1024 is arranged corre-
sponding to and adjacent to the second volute inlet 1016.
The drive motor 105 may be arranged in the short fan
wheel body 1024, and the drive motor 105 is coupled to
the fan wheel mounting plate 1022. When the drive motor
105 is in operation, the drive motor 105 can drive the fan
wheel mounting plate 1022 to rotate and in turn cause
the fan wheel 102 to rotate.

[0047] Moreover, as the drive motor 105 is arranged
within the volute 101, the drive motor 105 occupies space
inside the volute 101, and when the drive motor 105 is
arranged corresponding to the volute air inlet 1014, an
airintake effect of the volute air inlet 1014 will be affected.
Thus, by arranging the drive motor 105 in the short fan
wheel body 1024, it is possible to prevent the drive motor
105 from affecting the air intake volume of the first volute
inlet 1015, and guarantee the air intake volume of the
centrifugal fan 100, ensuring the working performance
of the centrifugal fan 100. Meanwhile, by partitioning the
long fan wheel body 1023 from the short fan wheel body
1024 by the fan wheel mounting plate 1022, mutual in-
terference between an airflow in the long fan wheel body
1023 and an airflow in the short fan wheel body 1024 can
be avoided, the noise in the centrifugal fan 100 can be
lowered, the working efficiency of the centrifugal fan 100
can be improved, and an axial length of the drive motor
105 can be reduced, which is conducive to the dynamic
balance of the centrifugal fan 100.

[0048] In some embodiments of the present disclo-
sure, a radial dimension of the first volute inlet 1015 is
larger than a radial dimension of the second volute inlet
1016. Such an arrangement can increase the air intake
volume of the first volute inlet 1015 per unit time, which
can further ensure the air intake volume of the centrifugal
fan 100, and further improve the working performance of
the centrifugal fan 100.

[0049] In some embodiments of the present disclo-
sure, as shown in FIG. 4, the axial length of the short fan
wheel body 1024 is H1 and the axial length of the long
fan wheel body 1023 is H2, in which H2 and H1 satisfy
a relationship: 0.5<H1/H2<1, H1 may be set to 42mm,
and H2 may be set to 75mm. Such an arrangement can
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ensure that the axial length of the long fan wheel body
1023 is greater than the axial length of the short fan wheel
body 1024, allowing for more suitable axial lengths of the
long fan wheel body 1023 and the short fan wheel body
1024, guranteeing the air intake volume, and ensuring
the working efficiency of the centrifugal fan 100.

[0050] In some embodiments of the present disclo-
sure, as shown in FIG. 3, the centrifugal fan 100 may
further include: a motor mounting plate 106 for mounting
the drive motor 105. The motor mounting plate 106 is
arranged around the second volute air inlet 1016. The
motor mounting plate 106 may be arranged on an inner
surface of the volute 101. After the centrifugal fan 100
has been assembled, the drive motor 105 is mounted on
the motor mounting plate 106. Such an arrangement can
reliably fix the drive motor 105 to the motor mounting
plate 106, and vibration of the drive motor 105 can be
reduced when the drive motor 105 is operating, further
lowering the working noise of the centrifugal fan 100.
[0051] In some embodiments of the present disclo-
sure, as shown in FIG. 3, the centrifugal fan 100 may
also include: an inlet grille 107 that may be arranged at
the first volute inlet 1015 and/or the second volute inlet
1016. For example, the inlet grille 107 is arranged at the
second volute inlet 1016, so that air can flow gently from
the inlet grille 107 to the volute 101, preventing formation
of eddy current within the volute 101 and avoiding airflow
noise in the volute 101. Moreover, the air inlet grille 107
has a filtering effect and can prevent external objects
from being drawn into the volute 101, to ensure the work-
ing reliability of the centrifugal fan 100.

[0052] In some embodiments of the present disclo-
sure, as shown in FIG. 5, the fan wheel 102 may include
a plurality of blades 1025, for example, forty-one blades
1025. The plurality of blades 1025 are spaced apart along
a peripheral direction of the fan wheel 102. The blade
1025 may have an arc shape. A chord length of the blade
1025 is L, which satisfies a relationship: 155 mm <L <25
mm. The chord length of the blade 1025 may be set to
18 mm, and a distance between two adjacent blades
1025 is a, which satisfy a relationship: 0.3L<a<0.7L.
Moreover, a thickness of the blade 1025 is set to t, which
satisfies a relationship: 1 mm<t<3 mm, and the thickness
of the blade 1025 is preferably set to 1.5 mm.

[0053] Moreover, an inlet angle of the blade 1025 is a,
which satisfies a relationship: 40° < a < 90°. Preferably,
the inlet angle of the blade 1025 is 70°. An outlet angle
of the blade 1025 is 0, which satisfies a relationship: 120°
<6 <170°. The outlet angle of the blade 1025 is 165°. It
should be noted that the inlet angle of the blade 1025
refers to an angle between a tangent line at an intersec-
tion of an inner end of the blade 1025 and the inner di-
ameter of the fan wheel 102 and a tangent line at an
intersection of the inner diameter of the fan wheel 102
and the inner end of the blade 1025; and the outlet angle
of the blade 1025 refers to an angle between a tangent
line at an intersection of an outer end of the blade 1025
and the outer diameter of the fan wheel 102 and atangent
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line at an intersection of the outer diameter of the fan
wheel 102 and the outer end of the blade 1025. In addi-
tion, a mounting angle of the blade 1025 may be set to
be 25°~ 40°. Preferably, the mounting angle of the blade
1025 is 32°. The plurality of blades 1025 arranged in the
above way can make a flow path between adjacent
blades 1025 be an acceleration flow path, with a width
of the flow path being decreased in a direction from the
inner end of the blade 1025 to the outer end of the blade
1025. After the airflow flows through the fan wheel 102,
sufficient high-speed and high-pressure airflow can be
formed and enter the air duct, to overcome the resistance
in the air duct.

[0054] An airsupply device according to embodiments
of the present disclosure may be a bladeless fan. The air
supply device includes the centrifugal fan 100 in the
above embodiments. The centrifugal fan 100 is arranged
on the air supply device. The centrifugal fan 100 works
with low noise, which can reduce noise pollution to the
environment, improving the user experience, and can
slow down the air leakage of the volute 101, raising the
air output of the centrifugal fan 100, improving the work-
ing efficiency of the volute 101, the working efficiency of
the centrifugal fan 100 and thus the working efficiency of
the air supply device.

[0055] Reference throughout this specification to "an
embodiment," "some embodiments," "an exemplary em-
bodiment," "an example," "a specific example" or "some
examples" means that a particular feature, structure, ma-
terial, or characteristic described in connection with the
embodiment or example is included in at least one em-
bodiment or example of the presentdisclosure. Thus, the
appearances of the phrases throughout this specification
are not necessarily referring to the same embodiment or
example of the present disclosure. Furthermore, the par-
ticular features, structures, materials, or characteristics
may be combined in any suitable manner in one or more
embodiments or examples.

[0056] Although embodiments of the present disclo-
sure have been shown and described, it would be appre-
ciated by those skilled in the art that changes, modifica-
tions, alternatives, and variations can be made in the
embodiments without departing from principles and pur-
poses of the presentdisclosure. The scope of the present
disclosure is defined by the claims and their equivalents.

Claims
1. A centrifugal fan, comprising:

a volute having a mounting space; and

a fan wheel arranged in the mounting space,
wherein the volute comprises a volute tongue
and a throat, and a distance between the volute
tongue and the fan wheel is greater than a dis-
tance between the throat and the fan wheel.
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2. The centrifugal fan according to claim 1, wherein:

the volute comprises an Archimedean spiral
curved surface that has a start point at the volute
tongue and an end point at an ending section of
the volute;
the throat is between the start point and the end
point; and
a distance between the Archimedean spiral
curved surface and the fan wheel is minimum at
the throat.

The centrifugal fan according to claim 2, wherein the
distance between the Archimedes spiral curved sur-
face and the fan wheel decreases progressively from
the start point towards the throat, and increases pro-
gressively from the throat towards the end point.

The centrifugal fan according to claim 2, wherein the
distance between the volute tongue and the fan
wheel is t1, and the distance between the throat and
the fan wheel is t2, t1 and t2 satisfying a relationship:
t1/12 < 2.

The centrifugal fan according to claim 4, wherein:

a surface passing through a center of the fan
wheel and perpendicular to the ending section
is a longitudinal section; and

in a coordinate system formed by the longitudi-
nal section and the ending section, a minimum
distance between the Archimedean spiral
curved surface and the fan wheel is in a first
quadrant of the coordinate system.

6. The centrifugal fan according to claim 4, wherein:

a surface passing through a center of the fan
wheel and perpendicular to the ending section
is a longitudinal section; and

in a coordinate system formed by the longitudi-
nal section and the ending section, a minimum
distance between the Archimedean spiral
curved surface and the fan wheel is in a second
quadrant of the coordinate system.

The centrifugal fan according to claim 4, wherein an
outer diameter of the fan wheel is D, wherein t1 =
0.05D-0.15D.

The centrifugal fan according to claim 4, wherein an
outer diameter of the fan wheel is D, wherein t2 =

0.05D-0.15D.

The centrifugal fan according to any one of claims 1
to 8, wherein:

the centrifugal fan comprises a drive motor, the
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10.

1.

12.

13.

14.

15.

volute has a volute inlet, and the fan wheel is
rotatably arranged in the volute;

the fan wheel has an outer diameter D of the fan
wheel and an inner diameter d of the fan wheel,
wherein D and d satisfy a relationship:
0.7<d/D<0.9;

the drive motor is coupled to the fan wheel and
is configured to drive the fan wheel to rotate with-
in the volute.

The centrifugal fan according to claim 9, wherein:

the volute air inlet comprises a first volute air
inlet and a second volute air inlet, the first volute
air inlet and the second volute air inlet being
formed on two axial sides of the volute corre-
spondingly;

the fan wheel comprises a fan wheel body and
a fan wheel mounting plate arranged within the
fan wheel body, and the fan wheel mounting
plate divides the fan wheel body into a long fan
wheel body and a short fan wheel body along
an axial direction of the fan wheel, an axial length
of the long fan wheel body being greater than
an axial length of the short fan wheel body, the
long fan wheel body being arranged corre-
sponding to and adjacent to the first volute inlet,
and the short fan wheel body being arranged
corresponding to and adjacent to the second vo-
lute inlet; and

the drive motor is arranged in the short fan wheel
body and coupled to the fan wheel mounting
plate.

The centrifugal fan according to claim 10, wherein a
radial dimension of the first volute inlet is larger than
a radial dimension of the second volute inlet.

The centrifugal fan according to claim 10, wherein
the axial length of the short fan wheel body is H1 and
the axial length of the long fan wheel body is H2,
wherein H2 and H1 satisfy a relationship:
0.5<H1/H2<1.

The centrifugal fan according to claim 10, further
comprising a motor mounting plate for mounting the
drive motor, the motor mounting plate being ar-
ranged around the second volute air inlet.

The centrifugal fan according to claim 10, further
comprising an inlet grille arranged at the first volute
inlet and/or the second volute inlet.

The centrifugal fan according to claim 9, further com-
prising a plurality of blades spaced apart along a

peripheral direction of the fan wheel,

wherein the blade has an arc shape, and achord



16.

17.

18.

19.
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length of the blade is L, satisfying a relationship:
15 mm <L <25 mm; and

a distance between two adjacent blades is a,
satisfying a relationship: 0.3L<a<0.7L.

The centrifugal fan according to claim 15, wherein a
thickness of the blade is t, satisfying a relationship:
1 mm<t<3 mm.

The centrifugal fan according to claim 15, wherein
an inlet angle of the blade is o, satisfying a relation-
ship: 40° < o < 90°.

The centrifugal fan according to claim 15, wherein
an outlet angle of the blade 1025 is 6, satisfying a
relationship: 120° <6 < 170°.

An air supply device, comprising the centrifugal fan
according to any one of claims 1 to 18.
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