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Disclosed herein are a centrifugal fan and a refrigerator. The
centrifugal fan according to an aspect of the present disclo-
sure has a structure in which a plurality of blades disposed
along a circumferential direction are disposed in two lines in
a radial direction of a hub, such that the noise of the fan is
reduced and the flow rate of air is increased, and the efficiency
of the fan is improved, and the centrifugal fan includes a
middle guide member inducing an inflow in the center of the
fan, such that the inflow to the fan is prevented from being
concentrated in a lower part of the fan, and a total height of a
discharge portis efficiently used. Therefore, the uniformity of
a component of a discharging flow at the discharge port is
improved and thus the noise of the fan is reduced.
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CENTRIFUGAL FAN

CROSS-REFERENCE TO RELATED
APPLICATION AND CLAIM OF PRIORITY

[0001] This application claims the priority benefit of
Korean Patent Application No. 10-2015-0040734, filed on
Mar. 24, 2015 in the Korean Intellectual Property Office, the
disclosure of which is incorporated herein by reference.

FIELD

[0002] Embodiments of the disclosure relate to a centrifu-
gal fan capable of reducing noise and increasing a flow rate of
air.

BACKGROUND

[0003] Generally, centrifugal fans have been applied to
various home appliances, such as refrigerators, air condition-
ers, and cooking devices.

[0004] A centrifugal fan includes a hub for fixing a rotation
shaft of a motor, and a plurality of blades for discharging air
introduced in an axial direction of the hub in a radial direction
of the hub.

[0005] Recently, various studies have been conducted to
reduce noise of a centrifugal fan while increasing flow rate.

SUMMARY

[0006] Therefore, it is an aspect of the present disclosure to
provide a centrifugal fan configured to increase a flow rate of
air and reduce noise.

[0007] Additional aspects of the disclosure will be set forth
in part in the description which follows and, in part, will be
obvious from the description, or may be learned by practice of
the disclosure.

[0008] Inaccordance with one aspect of the present disclo-
sure, a centrifugal fan includes a hub to which a rotation shaft
of' a motor is coupled, a shroud disposed facing the hub, a
guide member disposed between the shroud and the hub to
change a flow direction of air introduced in an axial direction
of'the hub to a circumferential direction of the hub, a plurality
of first blades separated from each other and disposed along
the circumferential direction of the hub, and a plurality of
second blades disposed to be separated from each other along
the circumferential direction of the hub, while disposed to be
separated from the plurality of first blades in a radial direction
of the hub.

[0009] A diameter of the hub may be smaller than an inner
diameter of the guide member.

[0010] The guide member may include an inlet-side planar
region into which air is introduced, an outlet-side planar
region from which the air is discharged, and a curved surface
region which connects the inlet-side planar region to the
outlet-side planar region.

[0011] An angle of the inlet-side planar region of the guide
member inclined with respect to a direction of the rotation
shaft of the hub may be in the range of =20° to 45°.

[0012] The guide member may be connected to the hub by
the plurality of first blades.

[0013] The guide member may be connected to the shroud
by the plurality of second blades.

[0014] A diameter of an inlet of the guide member may be
smaller than a diameter of the outlet of the guide member.
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[0015] The diameter of the inlet of the guide member may
be in a range of 20% to 80% of a total diameter of the
centrifugal fan.

[0016] The diameter of the outlet of the guide member may
be in a range of 30% to 90% of a total diameter of the
centrifugal fan.

[0017] A height of an inlet of the guide member may be
120% or less of a total height of the centrifugal fan.

[0018] A height of an outlet of the guide member may be
90% or less of a height of an outlet of the centrifugal fan.
[0019] An outer diameter of the guide member may be
smaller than an inner diameter of the shroud.

[0020] Each of the plurality of second blades may include
one side and the other side with respect to the guide member,
and the one side and the other side may be formed in different
shapes from each other.

[0021] A code length of the one side may be formed to be
greater than or equal to a code length of the other side.
[0022] An inlet angle of the one side and an inlet angle of
the other side may be different from each other, and an outlet
angle of the one side and an outlet angle of the other side may
be the same.

[0023] In accordance with another aspect of the present
disclosure, a centrifugal fan includes a hub to which a rotation
shaft of a motor is coupled, a shroud disposed facing the hub,
at least one guide member disposed between the shroud and
the hub to change a flow direction of air introduced in an axial
direction of the hub to a circumferential direction of the hub,
and a plurality of blades disposed to be separated from each
other along the circumferential direction of the hub.

[0024] A diameter of the hub may be smaller than an inner
diameter of a guide member that is smallest among the at least
one guide member.

[0025] Among the at least one guide member, an inner
diameter of a shroud-side guide member may be formed to be
greater than an outer diameter of a guide member of a hub-
side among the at least one guide member.

[0026] The at least one guide member may be connected to
the shroud or the hub by the plurality of blades.

[0027] An outer diameter of the at least one guide member
may be smaller than an inner diameter of the shroud.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] These and/or other aspects of the disclosure will
become apparent and more readily appreciated from the fol-
lowing description of the embodiments, taken in conjunction
with the accompanying drawings of which:

[0029] FIG. 1 is a perspective view illustrating an exterior
of'a conventional centrifugal fan when viewed from the top;
[0030] FIG. 2 is a perspective view illustrating an exterior
of a centrifugal fan according to one embodiment of the
present disclosure when viewed from the upper side;

[0031] FIG. 3 is a perspective view of the exterior of the
centrifugal fan shown in FIG. 2 when viewed from the bot-
tom;

[0032] FIG. 4 is a plan view illustrating the centrifugal fan
shown in FIG. 2;

[0033] FIG. 5 is a bottom view illustrating the centrifugal
fan shown in FIG. 2;

[0034] FIG. 6 is a side view illustrating the centrifugal fan
shown in FIG. 2;

[0035] FIG. 7 is a perspective view illustrating the centrifu-
gal fan taken along line A-A' of FIG. 5;
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[0036] FIG. 8 is a side sectional view illustrating the cen-
trifugal fan taken along line A-A' of FIG. 5;

[0037] FIG. 9 is a plan sectional view illustrating the cen-
trifugal fan taken along line B-B' of FIG. 6;

[0038] FIG. 10 is a plan sectional view illustrating the cen-
trifugal fan taken along line C-C' of FIG. 6;

[0039] FIG.11 is a sectional perspective view illustrating a
centrifugal fan according to another embodiment of the
present disclosure;

[0040] FIG. 12 is a side sectional view illustrating the cen-
trifugal fan shown in FIG. 11;

[0041] FIG. 13 is a side sectional view illustrating a cen-
trifugal fan according to still another embodiment of the
present disclosure;

[0042] FIG. 14 is a perspective view illustrating an exterior
of'a centrifugal fan assembly according to one embodiment of
the present disclosure when viewed from the top;

[0043] FIG.15is aside view illustrating the centrifugal fan
assembly shown in FIG. 14; and

[0044] FIG. 16 is a sectional view of a refrigerator accord-
ing to one embodiment of the present disclosure.

DETAILED DESCRIPTION

[0045] Hereinafter, problems of a conventional centrifugal
fan will be reviewed, and exemplary embodiments according
to the present disclosure will be described in detail.

[0046] FIG. 1 is a perspective view illustrating a conven-
tional centrifugal fan.

[0047] Referring to FIG. 1, a conventional centrifugal fan
10 may be formed including a disc-shaped base 20 to which a
rotation shaft of a motor is coupled, a plurality of blades 30
configured to flow air introduced in an axial direction of the
base 20 in a radial direction, and a shroud 40 configured to
prevent air from eddying at an outlet in front of the plurality
of blades 30.

[0048] A protruding hub 21 is provided at the center of the
base 20 such that the rotation shaft of the motor is fixed, and
the plurality of blades 30 are separated predetermined gaps
and disposed along an edge of the base 20 in a circumferential
direction of the base 20.

[0049] Shapes and installation angles of the blades of the
centrifugal fan are determined to have an optimum efficiency
in consideration of an angle formed with an axial velocity and
a rotational velocity of introduced or discharged air flow, but
since the air flow is concentrated on a lower part of the blades
in the conventional centrifugal fan, angles of the air flow at an
upper part of the blades and the lower part of the blades are
greatly different, and thus inefficient air flow may occur.
[0050] In order to improve the inefficiency, shapes and
installation angles of the upper part of the blades and the
lower part of the blade should be different, for this blades in a
three-dimensional shape may also be used. However, 3D
blades are difficult to manufacture and cause an increase in
the manufacturing cost.

[0051] In order to solve the above problems, one embodi-
ment of the present disclosure discloses a structure in which
a fan has a guide member inducing inflow in a middle part of
the fan to prevent the inflow from being concentrated at a
lower part of the fan so that total heights of the blades are
effectively used, and which is easily manufactured in a mold.
[0052] Additionally, one embodiment of the present disclo-
sure discloses a structure in which a dual blade structure is
provided inaradial direction around a hub to increase the flow

Sep. 29, 2016

rate of air and to improve the uniformity of'a component of a
discharging flow, thereby reducing noise of the fan is dis-
closed.

[0053] FIG. 2 is a perspective view of an exterior of a
centrifugal fan according to one embodiment of the present
disclosure when viewed from the top, and FIG. 3 is a perspec-
tive view of an exterior of the centrifugal fan of FIG. 2 when
viewed from the bottom. FIG. 4 is a plan view of the centrifu-
gal fan shown in FIG. 2, FIG. 5 is a bottom view thereof, and
FIG. 6 is a side view thereof. FIG. 7 is a perspective view of
the centrifugal fan taken along line A-A' of FIG. 5, and FIG.
8 is a side sectional view of the centrifugal fan taken along
line A-A' of FIG. 5. FIG. 9 is a plan sectional view of the
centrifugal fan taken along line B-B' of FIG. 6, and F1G. 10 is
a plan sectional view of the centrifugal fan taken along line
C-C' of FIG. 6.

[0054] Referringto FIGS. 21010, a centrifugal fan 100 may
include a hub 200 to which a rotation shaft of a motor is
coupled, a shroud 400 disposed facing the hub 200, a guide
member 500 which guides air introduced in an axial direction
of the hub 200 to a circumferential direction of the hub 200,
and a plurality of blades 300 separated from each other and
disposed along the circumferential direction of the hub 200.
[0055] For convenience of description, a shroud 400 side
refers to an upper side, and a hub 200 side refers to a lower
side.

[0056] The hub 200 is formed roughly at the center of the
centrifugal fan 100. The hub 200 may be formed to protrude
from the lower side to the upper side, and a connection boss
210 connected to a rotation shaft of the driving motor may be
formed at the center of the hub 200.

[0057] Additionally, the hub 200 is formed such that diam-
eter widens from an upper end to a lower end and thus helps
air introduced in the axial direction of the hub 200 to flow in
the circumferential direction.

[0058] The plurality of blades 300 are disposed in two lines
arranged in a radial direction around the hub 200, and include
a plurality of first blades 310 disposed along the circumfer-
ential direction at regular gaps, and a plurality of second
blades 320 disposed along the circumferential direction of the
hub 200 at regular gaps while spaced a predetermined gap
apart from the plurality of first blades 310 in the radial direc-
tion.

[0059] The shroud 400 is disposed facing the hub 200 and
connected to upper ends of the outer edges of the plurality of
second blades 320. The shroud 400 may include an inner
diameter surface 410 which is formed roughly vertical, and an
outer diameter surface 420 which is formed roughly horizon-
tal.

[0060] The inner diameter surface 410 may form an inlet
where air is introduced into the centrifugal fan 100, and the
outer diameter surface 420 may form an outlet where the air
is discharged from the centrifugal fan 100. The inner diameter
surface 410 and the outer diameter surface 420 of the shroud
400 may be connected with a curved surface which widens as
being directed toward the lower side such that air flows
smoothly.

[0061] The guide member 500 is formed in a shape similar
to the shroud 400 to help the air introduced into the inlet to
change direction to the outlet, and is disposed between the
shroud 400 and the hub 200.

[0062] The guide member 500 is formed in a ring shape,
and may be formed by combining a planar region and a curved
surface region such that the axially introduced air flow is
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naturally changed to the radial direction. Specifically, the
guide member 500 may include an inlet-side planar region
510 into which air is introduced, an outlet-side planar region
530 from which the air is discharged, and a curved surface
region 520 which connects the inlet-side planar region 510 to
the outlet-side planar region 530.

[0063] A diameter Di of the inlet of the guide member 500
may be formed to be smaller than a diameter Do of the outlet
of'guide member 500, and the inlet-side planar region 510 and
the curved surface region 520 may be formed such that diam-
eters widen as being directed toward the lower side.

[0064] As illustrated in FIG. 8, an angle a of the inlet-side
planar region 510 of the guide member 500 inclined with
respect to a direction of the rotation shaft of the hub 200 may
be in a range of —20° to 45°. An angle inclined to the center
with respect to the direction of the rotation shaft of the hub
200 is defined as a positive (+) angle, and an angle inclined to
the outside of the radial direction is defined as a negative (-)
angle.

[0065] The outlet-side planar region 530 of the guide mem-
ber 500 may be formed parallel with the outer diameter sur-
face 420 of the shroud 400 forming the outlet of the centrifu-
gal fan 100.

[0066] To design the guide member appropriately, the
diameter Di of the inlet of the guide member 500 may be in a
range of 20% to 80% of a total diameter D of the centrifugal
fan 100, and the diameter Do of the outlet of the guide mem-
ber 500 may be in a range 0f 30% to 90% of the total diameter
D of the centrifugal fan 100.

[0067] Additionally, a height Hi of the inlet of the guide
member 500 may be 120% or less of a total height Ht of the
centrifugal fan 100, and a height Ho of the outlet of the guide
member 500 may be 90% or less of an outlet height H of the
centrifugal fan 100.

[0068] A diameter Dh of the hub 200 may be formed to be
smaller than an inner diameter Di of the guide member 500,
and an outer diameter Do of the guide member 500 may be
formed to be smaller than an inner diameter Ds of the shroud
400. The shroud 400, the guide member 500, and the hub 200
are designed not to vertically overlap each other, and thus the
shroud 400, the guide member 500, and the hub 200 may be
simultaneously injected from a mold to integrally manufac-
ture the centrifugal fan 100. When the centrifugal fan 100 is
integrally manufactured, it is easy to manufacture, a high
hardness can be achieved, and production costs can be
reduced.

[0069] The guide member 500 is connected to the shroud
400 and connected to the hub 200 by the plurality of blades
300, the guide member 500 and the hub 200 are connected by
the plurality of first blades 310, and the guide member 500
and the shroud 400 are connected by the plurality of second
blades 320.

[0070] The plurality of second blades 320 include an upper
side portion 321 and a lower side portion 322 with respect to
the guide member 500, and the plurality of first blades 310
interact with the lower side portion 322 of the plurality of
second blades 320, and thus contribute to an optimization of
the inside pressure of the fan and the condition of the flow rate
of air at the lower side of the guide member 500.

[0071] Since the flow rate of air at the upper side and the
flow rate of the lower side of the guide member 500 are
formed at different conditions, the plurality of second blades
320have the upper side portion 321 and the lower side portion
322 which are formed with different shapes from each other.
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[0072] Inthe plurality of blades 300, an edge of each blade
300 adjacent to the rotation shaft of the hub is referred to as a
leading edge, an edge of each blade 300 adjacent to the outer
diameter of the shroud is referred to as a trailing edge, a linear
distance from the leading edge to the trailing edge is referred
to as a code length, and each code length CU1 of upper ends
of'the plurality of first blades 310 may be formed to be smaller
than each code length CLL1 of lower ends of the plurality of
first blades 310, the code length of the first blade 310 may be
formed to be continuously increased from the upper end to the
lower end along the inlet-side planar region 510 and the
curved surface region 520 of the guide member 500. Mean-
while, each code length CU2 of the upper side portion 321 of
the plurality of second blades 320 may be formed to be greater
than or equal to each code length CL2 of the lower side
portion 322.

[0073] Additionally, the leading edges of the plurality of
second blades 320 are divided into upper side-leading edges
324 and lower side-leading edges 325 by the guide member
500, and thus an inlet angle 1 of the upper side portion 321
and an inlet angle 2 of the lower side portion 322 may be
different from each other. Meanwhile, trailing edges 323 of
the plurality of second blades 320 is not divided by the guide
member 500, and thus an outlet angle y of the upper side
portion 321 and an outlet angle y of the lower side portion 322
may be the same.

[0074] Ina centrifugal fan according to one embodiment of
the present disclosure, a height Bl of the first blades 310 may
be formed to be smaller than a height B2 of the second blades
320. Additionally, the height B1 ofthe first blades 310 may be
formed to correspond to the height Hi of the inlet of the guide
member 500.

[0075] FIG. 11 is a sectional perspective view of a centrifu-
gal fan according to another embodiment of the present dis-
closure, and FIG. 12 is a side sectional view of the centrifugal
fan of FIG. 11.

[0076] Referring to FIGS. 11 and 12, in a centrifugal fan
100, each height B1 of first blades 310 may be formed to be
the same as each height B2 of second blades 320. In other
words, each height B1 of the first blades 310 may be formed
to be greater than a height Hi of an inlet of a guide member
500.

[0077] Even though not illustrated in the figure, in a cen-
trifugal fan according to the aspect of the present disclosure,
the height B1 of the first blade 310 may be formed to be
greater than the height B2 of the second blade 320, preferably
the height B1 of the first blade 310 may be formed to be in the
range of more than 100% and 150% or less ofthe height B2 of
the second blade 320, more preferably the height B1 of the
first blade 310 may be formed to be in the range of more than
100% and 120% or less of the height B2 of the second blade
320.

[0078] When the height B1 of the first blade 310 is formed
to be greater than or equal to the height B2 of the second blade
320, the plurality of first blades 310 may be divided into upper
side portions 311 and lower side portions 312 based on the
height Hi of the inlet of the guide member 500.

[0079] A code length CU1 of the upper side portion 311 of
the first blades 310 may be formed to be smaller than a code
length CL1 of the lower side portion 312, and the code length
CL1 of the lower side portion 312 of the first blades 310 may
be formed to be continuously increased from the upper end to
the lower end along an inlet-side planar region 510 and a
curved surface region 520 of the guide member 500.
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[0080] Additionally, trailing edges of the plurality of first
blades 310 are divided into upper side-trailing edges 314 and
lower side-trailing edges 315 by the guide member 500, and
thus, contrary to the plurality of second blades 320, an outlet
angle of the upper side portion 311 and an outlet angle of the
lower side portion 312 may be different from each other.
Meanwhile, because leading edges 313 of the plurality of first
blades 310 are not divided by the guide member 500, an inlet
angle of the upper side portion 311 and an inlet angle of the
lower side portion 312 may be the same. The centrifugal fan
according to the aspect of the present disclosure may include
a plurality of guide members, and the centrifugal fan accord-
ing to the aspect of the present disclosure may include a
plurality of blades disposed in three or more arrays in a radial
direction.

[0081] FIG. 13 is a side sectional view of a centrifugal fan
according to still another embodiment of the present disclo-
sure.

[0082] Referring to FIG. 13, a centrifugal fan 600 is difter-
ent from the centrifugal fan 100 shown in FIG. 2 in that the
centrifugal fan 600 has a plurality of guide members 700, and
the other constitutions are provided in the same way. Herein-
after, a description will be given only for the differences with
the centrifugal fan 100 shown in FIG. 2 and descriptions of
duplicate constitutions will be omitted.

[0083] The plurality of guide members 700 are disposed
between the shroud 400 and the hub 200, a first guide member
710 is disposed at the hub 200, and a second guide member
720 is disposed at the shroud 400.

[0084] The plurality of guide members 700 are formed in a
ring shape and may be formed by combining a planar region
and a curved surface region such that axially introduced air
flow is naturally changed to a radial direction.

[0085] In the plurality guide members 700, diameters D1/
and D2i of inlets may be formed to be smaller than diameters
D1o and D20 of outlets, and a diameter Dh ofthe hub 200 may
be formed to be smaller than an inner diameter D1 of the first
guide member 710, and an inner diameter D2i of the second
guide member 720 may be formed to be greater than an outer
diameter D1o of the first guide member 710. Additionally, an
outer diameter D20 of the second guide member 720 may be
formed to be smaller than the inner diameter Ds of the shroud
400.

[0086] The shroud 400, the plurality of guide members 500,
and the hub 200 are designed not to vertically overlap each
other, and thus the shroud 400, the plurality of guide members
500, and the hub 200 are simultaneously injected from a mold
to integrally manufacture the centrifugal fan 600. When the
centrifugal fan 600 is integrally manufactured, it is easy to
manufacture, a high hardness can be achieved, and produc-
tion costs can be reduced.

[0087] Heights H1i and H2i of the inlets of the plurality of
guide members 700 may be appropriately formed in the range
0t 120% or less of a total height Ht of the centrifugal fan 600,
and heights Hlo and H2o of the outlets of the plurality of
guide members 700 may be appropriately formed in the range
01'90% or less of a height H of an outlet of the centrifugal fan.
However, the height Hlo of the outlet of the first guide mem-
ber 710 may be formed to be smaller than the height H20 of
the outlet of the second guide member 720.

[0088] The plurality of guide members 700 are connected
to the shroud 400 or the hub 200 by the plurality of blades 300,
and the first guide member 710 and the hub 200 are connected
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by the plurality of first blades 310, and the second guide
member 720 and the shroud 400 connected by the plurality of
second blades 320.

[0089] Since the inside pressures of the fan and the condi-
tions of air flow rate are formed differently between the upper
side and the lower side of the plurality of first blades 310 with
respect to the first guide member 710, the shapes of an upper
side portion and a lower side portion of the first guide member
710 may be formed difterently from each other, and since the
inside pressures of the fan and the conditions of air flow rate
are formed differently between the upper side and the lower
side of the plurality of second blades 320 with respect to the
second guide member 720, the shapes of an upper side portion
and a lower side portion of the second guide member 720 may
be formed differently from each other.

[0090] The upper side portions of the plurality of first
blades 310 interact with the lower side portions of the plural-
ity of second blades 320, and thus contribute to an optimiza-
tion of the inside pressure and the air flow rate of the fan.
[0091] The centrifugal fan according to the aspect of the
present disclosure may configure a centrifugal fan assembly
using a motor for driving the centrifugal fan and a bracket in
which the motor is installed.

[0092] FIG. 14 is a perspective view of an exterior of a
centrifugal fan assembly according to one embodiment of the
present disclosure when viewed from the top, and FIG. 15 is
a side view of the centrifugal fan assembly of FIG. 14.
[0093] Referring to FIGS. 14 and 15, a centrifugal fan
assembly 800 may include the centrifugal fan 100 or 600, a
motor (not shown) as a driving unit for rotating the centrifugal
fan 100 or 600, and a bracket 900 in which the motor is
installed.

[0094] The bracket 900 is formed in a roughly disc shape
and may include at least one coupling unit 910 to couple the
centrifugal fan assembly 800 to another member. Therefore,
the bracket 900 may serve to fix the motor and the centrifugal
fan 100 or 600, and may also serve to fix the centrifugal fan
assembly 800 to another member.

[0095] Additionally, the bracket 900 is disposed to be
spaced a certain distance apart from a lower part of the cen-
trifugal fan 100 or 600, and serves to help reduce aloss of flow
rate when air axially induced in the centrifugal fan 100 or 600
is discharged in a radial direction by changing the direction.
[0096] The centrifugal fan according to the aspect of the
present disclosure can be applied to various home appliances,
such as refrigerators, air conditioners, cooking devices, etc.,
because the centrifugal fan has a high efficiency with low
noise.

[0097] FIG. 16 is a sectional view of a refrigerator accord-
ing to one embodiment of the present disclosure.

[0098] Referring to FIG. 16, the refrigerator according to
one embodiment of the present disclosure includes a main
body 110 forming an exterior of the refrigerator and provided
with a storage chamber 111 in which food is stored, and a door
120 rotatably hinge-coupled to the main body 110 at one end
thereof to open and close the storage chamber 111. In the
embodiment, the storage chamber 111 is vertically parti-
tioned into one side forming a freezing chamber storing
goods in a frozen state and the other side forming a refriger-
ating chamber for storing goods in a refrigerated state, and the
door 120 is provided as one pair to open and close the storage
chamber 111 divided into the refrigerating chamber and the
freezing chamber, respectively.
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[0099] Additionally, components for a refrigerating cycle,
such as a compressor 112 for compressing a refrigerant, a
condenser (not shown) for cooling the refrigerant to exchange
heat with air outside of the main body 110, an expansion valve
(not shown) for decompressing and expanding the refriger-
ant, an evaporator 113 disposed behind the storage chamber
111 and generating cold air by absorbing heat from air inside
the storage chamber 111, etc., are installed in the main body
110.

[0100] Food stored in the storage chamber 111 may be
maintained at a low temperature by the cold air generated
from the evaporator 113, and the cold air generated from the
evaporator 113 is blown by the centrifugal fan 100 according
to the aspect of the present disclosure to be circulated inside
the storage chamber 111.

[0101] As is apparent from the above description, the cen-
trifugal fan according to the spirit of the present disclosure
includes a middle guide member inducing inflow in the
middle of the fan, thereby decreasing a loss of air flow occur-
ring in the course of axial flow being changed to a rotational
flow in a radial direction.

[0102] Additionally, the centrifugal fan according to the
aspect of the present disclosure includes a middle guide mem-
ber inducing inflow in the middle of the fan, and thus inflow
to the fan is prevented from being concentrated in a lower part
of the fan, and a total height of a discharge port can be
efficiently used. Therefore, the uniformity of a discharging
flow at the discharge port is improved, and thus noise of fan
can be reduced.

[0103] Additionally, the centrifugal fan according to the
aspect of the present disclosure can have a structure in which
a fan having a guide member can be easily and integrally
manufactured in a mold.

[0104] Additionally, the centrifugal fan according to the
aspect of the present disclosure having a structure in which a
plurality of blades disposed along a circumferential direction
are disposed in two lines arranged in a radial direction of a
hub, and thus the noise of fan can be reduced and the flow rate
of air is increased, and the efficiency of the fan can be
improved.

[0105] While the technological idea of the present disclo-
sure has been described with specific embodiments, the scope
of the present disclosure is not limited by the embodiments.
[0106] The scope of the present disclosure encompasses
various embodiments that may be modified or changed by
those skilled in the art without departing from the spirit and
scope of the disclosure.

What is claimed is:

1. A centrifugal fan comprising:

a hub to which a rotation shaft of a motor is coupled;
a shroud disposed facing the hub;

a guide member disposed between the shroud and the hub
to change a flow direction of air introduced in an axial
direction of the hub to a circumferential direction of the
hub;

a plurality of first blades separated from each other and
disposed along the circumferential direction of the hub;
and

a plurality of second blades disposed to be separated from
each other along the circumferential direction of the hub,
while disposed to be separated from the plurality of first
blades in a radial direction of the hub.
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2. The centrifugal fan according to claim 1, wherein a
diameter of the hub is smaller than an inner diameter of the
guide member.

3. The centrifugal fan according to claim 1, wherein the
guide member includes:

an inlet-side planar region into which air is introduced;

an outlet-side planar region from which the air is dis-

charged; and

a curved surface region which connects the inlet-side pla-

nar region to the outlet-side planar region.

4. The centrifugal fan according to claim 3, wherein an
angle of the inlet-side planar region of the guide member
inclined with respect to a direction of the rotation shaft of the
hub is in a range of —20° to 45°.

5. The centrifugal fan according to claim 1, wherein the
guide member is connected to the hub by the plurality of first
blades.

6. The centrifugal fan according to claim 1, wherein the
guide member is connected to the shroud by the plurality of
second blades.

7. The centrifugal fan according to claim 1, wherein a
diameter of an inlet of the guide member is smaller than a
diameter of an outlet of the guide member.

8. The centrifugal fan according to claim 7, wherein the
diameter of the inlet of the guide member is in a range of 20%
to 80% of a total diameter of the centrifugal fan.

9. The centrifugal fan according to claim 7, wherein the
diameter of the outlet of the guide member is in a range of
30% to 90% of a total diameter of the centrifugal fan.

10. The centrifugal fan according to claim 1, wherein a
height of an inlet of the guide member is 120% or less of a
total height of the centrifugal fan.

11. The centrifugal fan according to claim 1, wherein a
height of an outlet of the guide member is 90% or less of a
height of an outlet of the centrifugal fan

12. The centrifugal fan according to claim 1, wherein an
outer diameter of the guide member is smaller than an inner
diameter of the shroud.

13. The centrifugal fan according to claim 1, wherein each
of the plurality of second blades includes one side and the
other side with respect to the guide member, and the one side
and the other side are formed in different shapes from each
other.

14. The centrifugal fan according to claim 13, wherein a
code length of the one side is greater than or equal to a code
length of the other side.

15. The centrifugal fan according to claim 13, wherein an
inlet angle of the one side and an inlet angle of the other side
are different from each other, and an outlet angle of the one
side and an outlet angle of the other side are the same.

16. A centrifugal fan comprising:

a hub to which a rotation shaft of a motor is coupled;

a shroud disposed facing the hub;

at least one guide member disposed between the shroud

and the hub to change a flow direction of air introduced
in an axial direction of the hub to a circumferential
direction of the hub; and

a plurality of blades disposed to be separated from each

other along the circumferential direction of the hub.

17. The centrifugal fan according to claim 16, wherein a
diameter of the hub is smaller than an inner diameter of a
guide member that is smallest among the at least one guide
member.
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18. The centrifugal fan according to claim 16, wherein
among the at least one guide member, an inner diameter of a
guide member of a shroud-side among the at least one guide
member is greater than an outer diameter of a guide member
of a hub-side among the at least one guide member.

19. The centrifugal fan according to claim 16, wherein the
at least one guide member is connected to the shroud or the
hub by the plurality of blades.

20. The centrifugal fan according to claim 16, wherein an
outer diameter of the at least one guide member is smaller
than an inner diameter of the shroud.

#* #* #* #* #*
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