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(54) BLOWER

(57) A blower according to an embodiment of the
present disclosure comprises a low case in which an
inletis formed; an upper case in which an outletis formed
and which is disposed on the upper side of the low case; a
rim disposed inside the low case and including a fan
assembly that pressurizes airintroduced through the inlet
and directs the pressurized air toward the outlet, wherein
the fan assembly is open in the vertical direction and
forms a periphery; a fan disposed inside the rim and
having a plurality of blades rotating around a vertical
rotation axis; a hub disposed on the upper side of the
faninside the rim, separated inward in the radial direction
from the inner peripheral surface of the rim, and forming a
space Vp through which air discharged from the fan
flows; and a plurality of vanes extending in the radial
direction to connect the rim and the hub and disposed

along the peripheral direction, wherein the space Vp
includes a first area and a second area of which the
separation distance between the hub and the rim in the
radial direction is larger than the first area; the plurality of
vanes include a first vane disposed in the first area and a
second vane disposed in the second area; and the sec-
ond vane has an entrance angle, which is the degree of
inclination of a lower end portion with respect to the
vertical direction, larger than the entrance angle of the
first vane; accordingly, when a diffuser is formed, a rela-
tively wide flow path is formed in the area suitable for the
flow of discharge flow, and in response to the widening of
the flow path, vanes are shaped to increase the entrance
angle so that the vanes may actively guide the flow; by
doing so, air volume of the blower may be increased, and
the noise of the blower may be reduced.
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Description
[Technical Field]

[0001] The present disclosure relates to a blower that
discharges air through the Coanda effect and specifically,
to a blower equipped with a diffuser corresponding to an
internal flow path.

[Background Art]

[0002] A blower refers to a device equipped with an
inlet and an outlet, having a blower fan disposed inside
and discharging air pulled in through the inlet to the
outside through the outlet. At this time, it is known that
a proper configuration of the blower’s internal space (or
internal air flow path) is directly related to the energy
efficiency (vibration and noise levels, power efficiency,
and so on) of the blower as well as the blowing perfor-
mance of the blower.

[0003] Ingeneral, the bloweris equipped with a diffuser
atthe downstream portion of the blower fan so that the air
discharged from the blower fan flows smoothly toward
the outlet. A diffuser is a device designed to enhance
static pressure by reducing the speed of the fluid and
guide the fluid in a desired direction through vanes de-
signed to deliberately introduce flow resistance. In other
words, the diffuser in the blower is a device that enables
the air discharged by the blower fan to pass through the
vanes and to flow toward the outlet.

[0004] In the conventional blowers disclosed in the
Chinese Patent Publications No. 111156623 A and No.
107023884 A, when the diffuser is provided downstream
of the fan, the air flow path formed by the diffuser gen-
erates a uniform, concentric ring shape around the rota-
tion axis of the fan.

[0005] However, the internal space of the blower typi-
cally lacks radial symmetry with respect to the rotation
axis of the fan. For example, an asymmetrical structure
may be disposed only on one side of the internal space of
the blower, or the blower may be provided with a tower-
shaped outlet rather than a ring-shaped outlet. Since the
diffuseris formed uniformly in a circular shape despite the
asymmetry of the blower’s internal space around the
rotation axis, the conventional blower exhibits a decrease
in the internal flow efficiency, resulting in reduced blowing
performance.

[0006] Suppose the flow path width of the diffuser is
adjusted to accommodate the internal space of the
blower, which is asymmetric with respect to the rotation
axis; however, if the vanes provided within the diffuser for
directing the flow are uniformly and radially symmetrical,
the blower’s internal flow efficiency still decreases.
[0007] Also, conventional blowers commonly employ a
diffuser that is integrally formed through injection mold-
ing; in this case, the diffuser’s shape may not adequately
accommodate structural change such as upgrading in-
ternal components or installing new components such as
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heaters or speakers inside the blower.

[0008] Also, since conventional blowers generally
have a structure in which components are stacked from
the lower side to the upper side, with a diffuser disposed
among them, the load above the diffuser is concentrated
on the diffuser; however, as the diffuser is formed solely
by connecting the outer periphery and the inner periphery
using thin vanes without a separate reinforcement struc-
ture for dispersing the load, itis likely that durability of the
diffuser may be reduced.

[Disclosure]
[Technical Problem]

[0009] An object of the present disclosure is to solve
the technical problem above.

[0010] Another object of the present disclosure is to
provide a blower with enhanced blowing performance by
employing a diffuser capable of accommodating the
shape of the blower’s internal flow path.

[0011] Yetanother objectof the presentdisclosure is to
provide a blower in which a diffuser may safely fulfill both
the flow guiding and load bearing functions even in a
structure in which the load of the upper portion is con-
centrated on the diffuser.

[0012] Stillanotherobject of the presentdisclosureisto
provide a blower with better blowing performance by
simply modifying an existing diffuser and disposing the
modified diffuser.

[0013] Yetstill another object of the present disclosure
is to provide a blower capable of maintaining excellent
blowing performance despite a change in the internal
flow path by employing a diffuser capable of accommo-
dating structural components which may be disposed
while the blower is in use.

[0014] Other technical objects of the present disclo-
sure are not limited to those described above. Other
technical objects not mentioned above may be under-
stood clearly by those skilled in the art from the descrip-
tions given below.

[Technical Solution]

[0015] A blower according to an embodiment of the
present disclosure comprises a low case in which an inlet
is formed; an upper case in which an outlet is formed and
which is disposed on the upper side of the low case; arim
disposed inside the low case and including a fan assem-
bly that pressurizes air introduced through the inlet and
directs the pressurized air toward the outlet, wherein the
fan assembly is open in the vertical direction and forms a
periphery; a fan disposed inside the rim and having a
plurality of blades rotating around a vertical rotation axis;
a hub disposed on the upper side of the fan inside the rim,
separated inward in the radial direction from the inner
peripheral surface of the rim, and forming a space Vp
through which air discharged from the fan flows; and a
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plurality of vanes extending in the radial direction to
connect the rim and the hub and disposed along the
peripheral direction, wherein the space Vp includes a
first area and a second area of which the separation
distance between the hub and the rim in the radial direc-
tion is larger than the first area; the plurality of vanes
include afirstvane disposed in the firstarea and a second
vane disposed in the second area; and the second vane
has an entrance angle, which is the degree of inclination
of a lower end portion with respect to the vertical direc-
tion, larger than the entrance angle of the first vane.
[0016] Accordingly, when a diffuser is formed, a rela-
tively wide flow path is formed in the area suitable for the
flow of discharge flow, and in response to the widening of
the flow path, vanes are shaped to increase the entrance
angle so that the vanes may actively guide the flow; by
doing so, air volume of the blower may be increased, and
the noise of the blower may be reduced.

[0017] For example, the width of the second area may
be 1.1 to 1.3 times wider than the width of the first area,
and the entrance angle of the second vane may be 2 to 4
degrees larger than the entrance angle of the first vane.
[0018] For example, the size of the second area is 1%
to 3% larger than the size of the first area, and the
entrance angle of the second vane may be 2 to 4 degrees
larger than the entrance angle of the first vane.

[0019] For example, the size of the second area may
be 2.5% larger than the size of the first area, and the
entrance angle of the second vane may be 3 degrees
larger than the entrance angle of the first vane.

[0020] The upper case of a blower according to an
embodiment of the present disclosure may include a first
tower in which a first discharge space Vo1 into which air
discharged from a fan is introduced and a first outlet are
formed; a second tower separated from the first tower
and in which a second discharge space Vo2 into which air
discharged from the fan flows and a second outlet are
formed; and a tower base disposed between the first
tower, second tower, and low case and forming a dis-
tribution space Vd from which air discharged from the fan
is distributed to the first discharge space and the second
discharge space. At this time, the second area may be
formed in at least a portion of the area corresponding in
the vertical direction to the first discharge space Vo1 and
the second discharge space Vo2 within the space Vp.
[0021] Accordingly, by considering the straightness of
flow of air discharged upward from the fan and maximiz-
ing the proportion of air reaching the outlet through the
optimal path, the air volume of the blower may be further
increased, and noise may be further reduced.

[0022] In the tower base of the blower according to an
embodiment of the present disclosure, a portion of the
periphery may intrude inward, and a predetermined first
structure is disposed; and the second area may be
formed in at least a portion of the area corresponding
in the vertical direction to the first structure within the
space Vp.

[0023] Accordingly, even if the air flow path narrows
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downstream of the fan assembly due to a structure dis-
posed to add a predetermined function to the blower,
more air may be made to flow in the area corresponding to
the narrowed flow path among the flow paths in the
diffuser, thereby maintaining the uniformity of flow even
with a structure intruded into the flow path.

[0024] Therimand the hubon aplanar cross-section of
the blower according to an embodiment of the present
disclosure may have ring shapes similar to each other,
and the hub may include a recessed portion in which a
portion of the periphery of the hub is recessed to the
inside of the radius to define the second area.

[0025] Accordingly, the rim and the hub of the diffuser
may be provided to suit the volume of the blower, but only
the hub may be recessed inward to form the second area;
thus, the second area may be easily provided without
affecting the overall shape of the blower.

[0026] The recessed portion in the hub of the blower
according to an embodiment of the present disclosure
may have a planar shape.

[0027] Accordingly, it is possible to manufacture a hub
with a recessed portion by simply inserting a mold pro-
duced by flat pressing into the manufacturing mold of an
existing ring-shaped hub, thereby improving the manu-
facturability of the blower.

[0028] Ina plurality of vanes of the blower according to
an embodiment of the present disclosure, the separation
distance between adjacent vanes may be greater in the
second area than in the first area.

[0029] Accordingly, the air volume of the blower may be
increased, and noise of the blower may be reduced by
reducing flow resistance due to the vanes in the area with
a widened flow path by adjusting the spacing between
vanes in response to the widening of the flow path of the
diffuser in different amounts for the respective areas.
[0030] Theinteriorofthe hub of the blower according to
an embodiment of the present disclosure may be hollow
to house a fan motor therein, and the blower may further
include a wire case in which a wire that supplies power to
the fan motor is disposed, wherein the wire case may
extend in the radial direction between the rim and the hub,
and the wire case may be disposed in the second area.
[0031] Accordingly, the wire case that is thicker than
the vane and protects the wire, which is inevitably pro-
vided for the operation of the fan motor, from moisture or
water drops inside may be formed not in the first area but
in the second area with a relatively wide flow path, there-
by mitigating the reduction of flow efficiency due to the
wire case.

[0032] According to an embodiment of the present
disclosure, a predetermined second structure may be
disposed on the rim of the blower as a portion of the
periphery is intruded inward, and the first area may in-
clude a 1-1 area and a 1-2 area into which the second
structure is intruded to make the radial separation dis-
tance between the hub and the rib narrower than in the
1-1 area, wherein the first vane may include a 1-1 vane
disposed in the 1-1 area and a 1-2 vane disposed in the
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1-2 area, and the 1-2 vane may have a smaller entrance
angle than the 1-1 vane.

[0033] Accordingly, when the width of a flow path of a
pressurized space is narrowed by a structure intruded
into the pressurized space, the flow may be prevented
from being concentrated in the narrowed area by redu-
cing the entrance angle of the vane in the corresponding
area.

[0034] The lower end of the second vane of the blower
according to an embodiment of the present disclosure
may be bent and extended to form an entrance angle, and
the length of the lower end may be longer than that of the
first vane.

[0035] Accordingly, the flow guide effect may be further
improved by enlarging the guide area while increasing
the entrance angle.

[0036] The second vane of the blower according to an
embodiment of the present disclosure may be formed by
rotating the first vane so that the entrance angle is larger
than that of the first vane.

[0037] Accordingly, the mold for the second vane may
be obtained by simply rotating the existing mold used for
the first vane, thereby improving the convenience of mold
manufacturing.

[0038] Specifics of other embodiments are included in
the detailed descriptions and appended drawings.

[Advantageous Effects]

[0039] According to the present disclosure, in a pre-
determined area of the diffuser, the width of the flow path
is widened, and the entrance angle of a vane is formed
differently according to the corresponding vane; there-
fore, asymmetry of the flow path inside the blower (e.g.,
an intrusion member disposed downstream of the diffu-
ser or a non-annular shape of the blower outlet) may be
compensated, and a uniform air volume may be obtained
over the entire area of the outlet, thereby improving the
blowing performance and noise performance of the
blower.

[0040] Accordingtothe presentdisclosure, the blowing
performance and noise performance of the blower may
be improved by adjusting the number of vanes and the
distance between the vanes in response to different flow
path widths within the diffuser.

[0041] According to the present disclosure, in a blower
with a structure that requires stable transfer of the load
from the upper part of the blower to the lower part thereof
(particularly, in the form of twin towers separated from
each other), the structural rigidity of the diffuser may be
reinforced by differentiating the lengths and/or spacings
of the vanes when the load of the upper part of the blower
is transferred to the external housing through the diffuser.
[0042] According to the present disclosure, the en-
trance angles and/or spacings of the vanes may be easily
differentiated by adopting a groove-fitting method to fas-
ten the diffuser and the vanes and enabling rotation by an
external force at a predetermined level; therefore, even if
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a blower user may modify the internal structure of the
blower by adding options, the change in the internal
structure may be easily accommodated.

[0043] The technical effects of the present disclosure
are not limited to the technical effects described above,
and other technical effects not mentioned herein may be
understood clearly to those skilled in the art from the
description of the appended claims.

[Description of Drawings]
[0044]

FIG. 1is a perspective view of a blower according to
an embodiment of the present disclosure.

FIG. 2 is an exemplary view illustrating the operation
of FIG. 1.

FIG. 3 is a front view of FIG. 2.

FIG. 4 is a top view of FIG. 3.

FIG. 5 is a cross-sectional view of the right side of
Figure 2.

FIG. 6 is a front cross-sectional view of FIG. 1.
FIG. 7 is a cross-sectional perspective view of FIG. 1.
FIG. 8 is a plan view cut along line XI-XI of FIG. 3.
FIG. 9is a bottom view cut along line IX-IX of FIG. 3.
FIG. 10 is a plan view cut along line IX-IX of FIG. 3.
FIG. 11 is an exemplary diagram showing the hor-
izontal airflow of a blower according to an embodi-
ment of the present disclosure.

FIG. 12 is an exemplary diagram showing the up-
ward airflow of a blower according to an embodiment
of the present disclosure.

FIG. 13 is a magnified view of TA portion of FIG. 5.
FIG. 14 is a perspective view of a diffuser for a blower
according to an embodiment of the present disclo-
sure.

FIG. 15 is a top view of FIG. 14.

FIG. 16 is a perspective view of a vane provided in a
diffuser for a blower according to an embodiment of
the present disclosure.

[Mode for Disclosure]

[0045] The advantages and features of the present
disclosure, and a method for achieving them will be
clearly understood with reference to the embodiments
described in detail together with appended drawings.
However, the technical principles and spirit of the present
disclosure are not limited to the embodiments disclosed
below but may be implemented in various other forms;
rather, the present embodiments are provided to make
the present disclosure complete and clearly inform those
skilled in the art of the technical scope of the present
disclosure, and the technical principles and spirit of the
present disclosure may be defined within the technical
scope of the appended claims. Throughout the docu-
ment, the same reference symbols refer to the same
constituting elements.
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[0046] In what follows, unless otherwise stated, "up-
stream" and "downstream" may mean upstream and
downstream of the air flow within the blower 1. In what
follows, without further explanation, it may be described
onthe assumption thatthe inlet 155, fan 320, diffuser 340,
and outlet are disposed from the lower side to the upper
side. However, the specific arrangement is only for the
convenience of description, and the gist of the present
disclosure should be understood based on whether the
arrangement is upstream or downstream with respect to
the direction of air flow, and it should not be understood
that the gist of the present disclosure limited by whether
the arrangement is left, right, up, or down. For example,
when the inlet 155 is disposed on the upper side of the
diffuser 340 and the outlet is disposed on the lower side of
the diffuser 340, the flow path width of the diffuser 340
may be determined by considering the space below the
diffuser 340.

[0047] In what follows, descriptions may be given
based on the assumption that the hub 344 of the diffuser
340 serves as a motor housing for accommodating a fan
motor 310. However, the technical principles of the pre-
sent disclosure are not limited by the assumption, and it
should be understood that the gist of the present disclo-
sure lies in technical details related to the air flow of the
diffuser 340. For example, the fan motor 310 may be
connected to the upstream end of the fan 320, and the
diffuser 340 may be disposed at the downstream end of
the fan 320.

[0048] Meanwhile, the radial direction according to the
present disclosure refers not only to the direction of a
straight line extending from the center of a circle to its
circumference but also to the direction of a straight line
extending from the center to the periphery for all shapes
with defined centers and peripheries. The radial direction
may mean a radial direction with respect to the center of
the planar cross-section of the blower 1. In other words, it
may not necessarily mean that the planar cross-sectional
shape of the blower 1 should be circular. In what follows,
terms such as 'circumferential direction’, 'rotational direc-
tion’, ’radial inner direction’, and ’radial outer direction’
may also be used in the same manner as above.
[0049] In what follows, with reference to FIGS. 1 to 7,
the case 100 of the blower 1 according to an embodiment
of the present disclosure will be described.

[0050] The case 100 may constitute the external ap-
pearance of the blower 1. The case 100 may be provided
with an inlet 155 and an outlet 117, 127.

[0051] The case 100 may include a low case 150, a
tower base 130, and an upper case 140. The low case
150 may constitute the lower part of the blower 1. The
upper case 140 may constitute the upper part of the
blower 1. The tower base 130 may be disposed between
the low case 150 and the upper case 140 to form the
central part of the blower 1. The tower base 130 may be
regarded as constituting a portion of the upper case 140.
[0052] Aninlet 155 is formed in the low case 150. The
inlet 155 may be formed by creating an opening along the
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periphery of the low case 150. The inlet 155 may be
disposed along the periphery of the low case 150. There-
fore, air surrounding the low case 150 may be uniformly
drawn in from 360 degrees.

[0053] An outlet is formed in the upper case 140. The
outlet 117, 127 may be formed by creating an opening
along the periphery of the upper case 140.

[0054] The upper case 140 is disposed above the low
case 150. Inside the upper case 140, a discharge space
Vo may be formed, through which air flows toward the
outlet 117, 127. The discharge space Vo may be re-
garded as the internal space of the upper case 140.
[0055] The upper case 140 may include a first tower
110 and a second tower 120 (see FIG. 1).

[0056] The first tower 110 and the second tower 120
may be in the form of two pillars. In the present embodi-
ment, the first tower 110 may be disposed on the left, and
the second tower 120 may be disposed on the right. The
upper case 140 including the first tower 110, the second
tower 120, and the blowing space BS therebetween may
be formed in a truncated cone shape.

[0057] The first tower 110 may be provided with a first
outlet 117. The first tower 110 may form a first discharge
space Vo1 through which air discharged from the fan 320
is drawn in and directed toward the first outlet 117. The
first outlet 117 may be formed by opening the first tower
110. The first discharge space Vo1 may be regarded as
the internal space of the first tower 110. Air flowing in the
firstdischarge space Vo1 may be discharged through the
first outlet 117. The first tower 110 may have a cylinder or
truncated cone shape.

[0058] The first tower 110 may be in the form of an
elongated tower extending upward. The first outlet 117
may also extend along the longitudinal direction of the
first tower 110. However, the technical principles of the
presentdisclosure are not limited by the specific shape of
the first tower 110, and the technical principles of the
present disclosure may be applied irrespective of the
specific shape in which the first tower 110 is formed.
[0059] The second tower 120 may be provided with a
second outlet 127. The second tower 120 may form a
second discharge space Vo2 through which air dis-
charged from the fan 320 is drawn in and directed toward
the second outlet 127. The second outlet 127 may be
formed by opening the second tower 120. The second
discharge space Vo2 may be regarded as the internal
space of the second tower 120. Air flowing in the second
discharge space Vo2 may be discharged through the
second outlet 127. The second tower 120 may have a
cylinder or truncated cone shape. The second tower 120
may be in the form of an elongated tower extending
upward. However, the technical principles of the present
disclosure are not limited by the specific shape of the
second tower 120, and the technical principles of the
present disclosure may be applied irrespective of the
specific shape in which the second tower 120 is formed.
[0060] The second tower 120 may be separated from
thefirsttower 110. Specifically, the second tower 120 may
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be laterally separated from the first tower 110 to form a
blowing space BS therebetween. The blowing space BS
may be regarded as a space in which air discharged from
the first outlet 117 and the second outlet 127 flows. The
outlet 117, 127 may discharge air into the blowing space
BS. In the present embodiment, the blowing space BS
may be open at the front, rear, and/or top.

[0061] The first discharge space Vo1 and the second
discharge space Vo2 may each be coupled to the dis-
tribution space Vd of the tower base 130, respectively.
Specifically, each of the first discharge space Vo1 and the
second discharge space may be connected to the tower
base 130 in series, and the first discharge space Vo1 and
the second discharge space Vo2 may be parallel with
each other. The air discharged from the diffuser 340 may
pass through the distribution space Vd and be distributed
into the first discharge space Vo1 and the second dis-
charge space Vo2, respectively (see FIG. 6).

[0062] The first tower 110 and the second tower 120
may be symmetrical to each other based on the blowing
space BS formed therebetween. The first outlet 117 and
the second outlet 127 may be symmetrical to each other.
[0063] The tower base 130 may be disposed between
the low case 150 and the upper case 140. The tower base
130 may be disposed between the first tower 110, the
second tower 120, and the low case 150. The tower base
130 may form a distribution space Vd that connects the
pressurizing space Vp, which will be described later, with
the discharge space Vo of the upper case 140. The tower
base 130 may form a distribution space Vd in which the air
discharged from the fan 320 is distributed into the first
discharge space Vo1 and the second discharge space
Vo2. The distribution space Vd may be regarded as the
internal space of the tower base 130. The tower base 130
may be regarded as a part of the upper case 140. Alter-
natively, the tower base 130 may be regarded as a part of
the low case 150.

[0064] The downstream end of the low case 150 may
be the downstream end of the pressurized space Vp of
the diffuser 340. The upstream end of the distribution
space Vd may be connected to the pressurized space Vp.
The downstream end of the distribution space Vd may be
connected to the discharge space Vo. The pressurized
space Vp, distribution space Vd, and discharge space Vo
may constitute a continuous space.

[0065] The lower end of the tower base 130 may be
connected to the upper end of the low case 150. The
upper end of the tower base 130 may be connected to the
lower end of the upper case 140. In both external and
internal appearances, the low case 150, tower base 130,
and upper case 140 may form a continuous surface.
[0066] Air discharged from the diffuser 340 (or pres-
surized space Vp) may be supplied to the discharge
space Vo through the distribution space Vd. The tower
base 130 may connect lower parts of the first tower 110
and the second tower 120, which will be described later.
[0067] Meanwhile, the fan assembly 300 is disposed
inside the low case 150. The fan assembly 300 pres-
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surizes the air drawn in through the inlet 155 and directs
the pressurized air toward the outlet. The fan assembly
300includes afan 320 and a diffuser 340 (i.e.,arim 342, a
hub 344, and a plurality of vanes 348). The fan assembly
300 may further include a fan motor 310.

[0068] In what follows, the fan 320 will be described
specifically with reference to FIGS. 5 to 7 and FIG. 13.
[0069] The fan 320 may pressurize the air flowing into
the inlet 155 and direct the pressurized air toward the
outlet 117, 127. As the fan 320 is disposed in the low case
150, the air discharge direction of the fan 320 may be
upward.

[0070] The fan 320 may be disposed inside the low
case 150. The fan 320 is disposed inside the rim 342 of
the diffuser 340, which will be described later. The fan 320
may be disposed above the filter 200. The fan 320 may
direct air that has passed through the filter 200 to the first
tower 110 and the second tower 120. The fan 320 may be
rotated by the fan motor 310.

[0071] The fan motor 310 may be disposed adjacent to
the fan 320, and the motor shaft 312 of the fan motor 310
may be coupled to the fan 320. The fan motor 310 may be
disposed above the fan 320. The fan motor 310 may be
accommodated in the hub 344 of the diffuser 340, which
will be described later.

[0072] The hub 344 may be shaped to surround the
entire fan motor 310. Since the hub 344 surrounds the
entire fan motor 310, the flow resistance of the air flowing
from the lower side to the upper side and the fan motor
310 may be reduced.

[0073] However, as described above, the hub 344 of
the diffuser 340 accommodates the fan motor 310 only to
enhance space efficiency of the blower 1, and it should
not be understood that the above structural arrangement
limits the gist of the present disclosure.

[0074] Preferably, the type of fan 320 may be a mixed
flow fan 320 to reduce noise and vibration of the blower 1
and ensure blowing performance. The flow fan 320 is
characterized to draw air toward the center of the axis and
discharges air in the radial direction, where the dis-
charged air is inclined with respect to the axial direction.
Because the overall air flow moves from the lower side to
the upper side, ifairis discharged in the radial direction as
with a typical centrifugal fan 320, a significant flow loss
due to the change in the flow direction may occur. How-
ever, the gist of the present disclosure is not limited by the
type of the fan 320, and for the sake of convenience,
descriptions below will be based on the use of the mixed
flow fan 320.

[0075] The fan 320 may include a first shroud 322, a
second shroud 324, and a plurality of blades 326.
[0076] The first shroud 322 may be formed in a down-
ward-concave bowl shape. The second shroud 324 may
have a downward-concave bowl shape. The first shroud
322 and the second shroud 324 may be disposed being
separated from each other in the vertical direction.
[0077] The motorshaft312 of the fan motor 310 may be
coupled to the central portion of the first shroud 322. The
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central portion of the second shroud 324 may be open to
allow air that has passed through the filter to move in. The
space formed by the first shroud 322 and the second
shroud 324 being separated from each other may be
regarded as an air flow path.

[0078] A plurality of blades 326 may be disposed be-
tween the first shroud 322 and the second shroud 324.
The plurality of blades 326 may connect the first shroud
322 and the second shroud 324. The plurality of blades
326 rotate around a vertical rotation axis.

[0079] As the fan motor 310 operates, the plurality of
blades 326, the first shroud 322, and the second shroud
324 may rotate as one unit. The airflowing into the airinlet
of the fan 320 formed by the second shroud 324 may be
pressurized by the plurality of rotating blades 326 while
passing through the flow path between the first shroud
322 and the second shroud 324. The space between the
downstream end of the first shroud 322 and the down-
stream end of the second shroud 324 may be regarded as
an air outlet of the fan 320. The air outlet of the fan 320
may be connected to the pressurized space Vp of the
diffuser.

[0080] In what follows, the diffuser 340 will be de-
scribed with reference to FIGS. 5to 7 and FIGS. 13 to 16.
[0081] The diffuser 340 may reduce the radial velocity
component and enhance the upward velocity component
in the air flow. The diffuser 340 may guide the air dis-
charged from the fan 320 toward the outlet 117, 127. The
diffuser 340 may improve flow efficiency by changing the
flow direction of air toward the outlet 117, 127.

[0082] The diffuser 340 may be disposed at the down-
stream end of the low case 150. The internal space of the
diffuser 340 is a space where the air discharged from the
blower fan 320 is pressurized and directed upward and
may be referred to as a pressurized space Vp.

[0083] The diffuser 340 may include a rim 342 forming
a periphery; a hub 344 separated inward from the rim 342
to form a pressurized space Vp through which air dis-
charged from the fan 320 flows; and a plurality of vanes
348thatextendin the radial direction between the rim 342
and the hub 344 to change the flow direction of air to the
upward direction.

[0084] The rim 342 is open both at the top and bottom
and forms the periphery. The rim 342 may have a cylind-
rical shape with open upper and lower surfaces.

[0085] The hub 344 may form a periphery narrower
than the rim 342 and may be disposed inside the rim 342.
The hub 344 is separated inward from the inner periph-
eral surface of the rim 342 in the radial direction to form a
pressurized space Vp through which air discharged from
the fan 320 flows. The periphery of the hub 344 may be
disposed to be approximately parallel with the periphery
of the rim 342.

[0086] The hub 344 isdisposedonthe upperside ofthe
fan 320 inside the rim 342. In other words, the hub 344
may be formed to be shorter than the rim 342, and the fan
320 may be disposed inside the rim 342 at an upstream
portion of the hub 344. Inside the rim 342, the fan 320 and
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the hub 344 may be arranged in the vertical direction. The
hub 344 may be disposed above the fan 320. Each of the
fan 320 and the hub 344 may face the rim 342. The
vertical length of the hub 344 may be close to the vertical
length obtained by subtracting the vertical length of the
fan 320 from the vertical length of the rim 342.

[0087] Also, the hub 344 may accommodate a fan
motor 310 therein, which provides a driving force to the
fan 320. The fan motor 310 accommodated inside the
hub 344 may be connected to the fan 320 through the
motor shaft 312 penetrating one side of the hub 344. The
motor shaft 312 of the fan motor 310 may be connected to
the rotation axis of the fan 320. By housing the fan motor
310 inside the hub 344, the space efficiency of the blower
1 may be improved. Accordingly, the rim 342 may be
regarded as the housing of the fan assembly 300.
[0088] Thehub 344 mayinclude afirstpart344awhose
planar cross-sectional area is uniform in the vertical
direction and a second part 344b whose planar cross-
sectional area becomes narrower toward the lower side.
The first part 344a may constitute the upper part of the
hub 344. The second part 344b may constitute the lower
part of the hub 344.

[0089] The first part 344a and the second part 344b
may form a continuous surface. The lower end of the first
part 344a and the upper end of the second part 344b may
form a continuous surface. In other words, the second
part 344b may have a shape obtained by inward bending
and extending of the lower end of the periphery of the first
part 344a.

[0090] The firstpart344amay have a cylindrical shape.
The periphery of the first part 344a may be parallel with
the rim 342. Vanes 348, which will be described later, may
be connected to the outer periphery of the first part 344a.
The fan motor 310 may be accommodated inside the first
part 344a by being separated from the inner periphery of
the first part 344a.

[0091] The second part 344b may extend obliquely
inward in the radial direction from the lower end of the
first part 344a toward the rotation axis of the fan 320. The
second part 344b may have a cone shape, tapering in
cross-section toward the lower side. The second part
344b may contact and support the edge of the lower
end of the fan motor 310 from the inside. The second
part 344b has an opening in the lower part thereof,
through which the motor shaft 312 of the fan motor 310
may pass. The motor shaft 312 passing through the
opening of the second part 344b may be connected to
the rotation axis of the fan 320.

[0092] From the area where the fan motor 310 and the
fan 320 are close enough to be connected to the motor
shaft 312, the second part 344b may extend inward
horizontally in the radial direction. The fan motor 310
may be mounted on the upper side of the horizontally
extending portion. The central portion of the horizontally
extending portion is open so that the motor shaft 312 can
pass through. However, the gist of the present disclosure
is not limited to whether or not the hub 344 accommo-
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dates the motor, and it should be clearly understood that
the motor housing, which accommodates the fan motor
310, and the hub 344 may be configured separately.
[0093] Depending on the shape of the hub 344, the
width of the pressurized space Vp may increase as it
goes upward from the outlet of the fan 320 and then
remain constant.

[0094] A plurality of vanes 348 of the diffuser 340
extend in the radial direction, connect the rim 342 and
the hub 344, and are disposed along the peripheral
direction. The plurality of vanes 348 may be separated
from each other and disposed along the outer periphery
of the hub 344 and the inner periphery of the rim 342. The
vanes 348 of the diffuser 340 may guide the air dis-
charged from the blower fan 320 in the upward direction
and may prevent the air that has passed through the
diffuser 340 from flowing back toward the blower fan 320.
In particular, the vane 348 may be disposed in a section
(i.e., a section corresponding to the first part 344a of the
hub 344) where the width of the pressurized space Vp is
narrowed and the flow speed becomes relatively high,
thereby preventing a vortex and actively guiding the air
flow.

[0095] As described above, the pressurized space Vp
may be regarded as the space between the rim 342 and
the hub 344. The pressurized space Vp may typically
have a ring shape in a planar view. The air discharged
from the fan 320, which has a ring-shaped outlet in a
planar view, may flow in the pressurized space Vp and
then be discharged from the diffuser 340. In what follows,
the pressurized space Vp may be referred to as the "flow
path of the diffuser 340.

[0096] The inlet (to the upstream end) of the pressur-
ized space Vp of the diffuser 340 may be connected to the
outlet of the fan 320, allowing the air discharged from the
fan 320 to be supplied to the diffuser 340. The outlet (or
downstream end) of the pressurized space Vp of the
diffuser 340 may be connected to the distribution space
Vd of the tower base 130, allowing the air discharged
from the diffuser 340 to be supplied to the tower base 130.
The outlet of the diffuser 340 may be regarded as a
portion where a plurality of vanes 348 are disposed.
[0097] The flow path width of the pressurized space Vp
may be regarded as a radial separation distance Dp
between the rim 342 and the hub 344. In the case of
the diffuser 340 of the conventional blower 1, the rim 342
and the hub 344 are each formed in a cylindrical shape,
and the separation distances Dp for all rotation radii are
generally the same. Also, the separation distance Dp
between the hub 344 and the rim 342 of the conventional
diffuser 340, which does not deliberately expand or re-
duce the separation distance Dp, typically corresponds to
the width of the outlet of the fan 320. This structural
configurationis intended to ensure that the air discharged
from the fan 320 may completely pass through the diffu-
ser 340.

[0098] On the other hand, according to the present
disclosure, the rim 342 and the hub 344 may be formed
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so that the radial separation distance Dp between the rim
342 and the hub 344 varies in different areas.

[0099] By forming the separation distance Dp differ-
ently in a predetermined area, parameters such as vo-
lume and pressure of air flow passing through the diffuser
340 may be adjusted differentially. Therefore, in the area
where air is discharged through a flow path of the diffuser
340 to a portion with high flow resistance within the
blower 1, the radial separation distance Dp between
the rim 342 and the hub 344 may be increased to expand
the pressurized space Vp; thus, the performance of the
blower 1 may be improved by correcting the asymmetry
of the internal flow path of the blower 1 and ensuring a
uniform air volume across the entire area of the outlet.
[0100] Specifically, the pressurized space Vp includes
afirstareaVp1 and a second area Vp2 whose separation
distance Dp is greater than that of the first area Vp1. The
first area Vp1 may refer to an area with a relatively short
separation distance. Alternatively, the first area Vp1 may
refer to an area in which the separation distance Dp is not
extended further than in other areas of the pressurized
space Vp. The second area Vp2 may refer to an area
where the separation distance Dp is extended further
than in other areas of the pressurized space Vp. The
second area Vp2 may be a relative concept determined
through comparison with other areas. At this time, for
example, the separation distance Dp of the first area Vp1
may be referred to as the first separation distance Dp1,
and the separation distance Dp of the second area Vp2
may be referred to as the second separation distance
Dp2.

[0101] The second area Vp2 may be formed in at least
a portion of the area corresponding in the vertical direc-
tion to the first discharge space Vo1 and the second
discharge space Vo2 in the pressurized space Vp. The
second area Vp2 may refer to a specific area of the
pressurized space Vp of the diffuser 340 to which air to
be flown straightforwardly (or in an almost straightfor-
ward manner) to the first discharge space Vo1 or the
second discharge space Vo2 among the air discharged
from the diffuser 340 is discharged. The second area Vp2
may be regarded as a virtual area (i.e., orthogonally
projected area) defined by vertically projecting the first
discharge space Vo1 and the second discharge space
Vo2 onto the pressurized space Vp of the diffuser 340.
The air discharged from the second area Vp2 may pass
through the distribution space Vd without experiencing
particular resistance due to the straightness of the air flow
and may flow directly into the first discharge space Vo1 or
the second discharge space Vo2.

[0102] Specifically, the projected area, in which a spe-
cific configuration is orthogonally projected into the pres-
surized space Vp, may refer to a specific area of the
pressurized space Vp of the diffuser 340, to which air to
be flown to the specifically configured portion is dis-
charged, assuming the straightness of the air flow, which
may be regarded as being discharged from the blower fan
320 and flowing straightforwardly.
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[0103] On the other hand, the air discharged from the
first area Vp1 may experience flow resistance until it
reaches the discharge flow path. In particular, the air
discharged from the first area Vp1 may move through
the distribution space V in a nearly straight path; as a
result, the air first hits the bridge surface 131, which willbe
described later, changes its flow direction, and is distrib-
uted into the first discharge space Vo1 and the second
discharge space Vo2.

[0104] Therefore, expanding the flow path width of the
second area Vp2 to be larger than that of the first area
Vp1 may result in a greater proportion of the air volume
discharged from the second area Vp2 compared to the air
volume discharged by the diffuser 340 per unit time; thus,
internal resistance on the path through which the air flow
reaches the outlet 117, 127 may be minimized.

[0105] Therefore, by maximizing the proportion of air
reaching the outlet through the optimal path in considera-
tion of the straightness of flow of the air discharged
upward from the fan 320, the flow resistance within the
blower 1 may be reduced, thereby further improving the
air volume and decreasing the noise level.

[0106] Meanwhile, planarcross-sections of the rim 342
and the hub 344 may have ring shapes similar to each
other. For example, the planar cross-sections of rim 342
and hub 344 may be circular. At this time, a portion of the
rim 342 and/or the hub 344 may be bent outward or
inward in the radial direction so that the radial separation
distance Dp between the rim 342 and the hub 344 varies
in different areas. However, the rim 342 may form the
external appearance of the diffuser 340, and at this time,
the diffuser 340 has to be accommodated within a limited
internal space of the blower 1; therefore, the rim 342 may
be provided to inscribe the case 100 of the blower 1.
Therefore, preferably, when the separation distance Dp
is adjusted, bending the hub 344 radially inward may be
more efficient than bending the rim 342 radially outward.
[0107] The hub 344 may include a recessed portion
346 in which a portion of the periphery is recessed to the
inside of the radius to define the second area Vp2. In
otherwords, the second area Vp2 may be formed through
the recessed portion 346 or a bent portion in which the
hub 344 is recessed toward the inner radius. As the hub
344 is recessed toward the inner radius, the separation
distance Dp between the rim 342 and the hub 344 may be
increased. In this case, the rim 342 may have a circular
cross-section. Alternatively, the rim 342 may have a
shape corresponding to the inner peripheral surface of
the low case 150.

[0108] Therefore, while the rim 342 and the hub 344
may be provided to match the volume of the blower 1, only
the hub 344 may be recessed inward to form the second
area Vp2; therefore, the overall shape of the blower 1
may not be modified, but the second area Vp2 may be
provided in a convenient manner. Also, compared to the
case where the rim 342 is bent outward to expand the flow
path of the diffuser 340, the hub 344 may be bent inward
to maintain the overall volume of the diffuser 340 and
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easily expand the flow path of the diffuser 340, thereby
improving the air volume of the blower 1.

[0109] The recessed portion 346 of the hub 344 may
have a planar shape. At this time, the recessed portion
346 or the bent portion may be formed by pressing the
hub 344 inward in the radial direction. In this case, the rim
342 has a circular cross-section, and the hub 344 may be
formed of a plurality of arcs whose planar cross-sections
are separated from each other and a chord connecting
adjacent arcs.

[0110] Therefore, itis possible to manufacture the hub
344 with the recessed portion 346 by simply inserting a
mold manufactured by planar pressing into the manufac-
turing mold for the pre-manufactured ring-shaped hub
344, thereby enhancing the manufacturability of the
blower 1.

[0111] However, the gist of the present disclosure is not
limited by the manufacturing process for the recessed
portion 346 or the bent portion. For example, the re-
cessed portion 346 or the bent portion may be manufac-
tured by those methods such as thermal deformation or
injection molding.

[0112] The first tower 110 and the second tower 120 of
the upper case 140 may be symmetrical to each other.
Accordingly, in the second area Vp2, a 2-1 area Vp21
corresponding to the first discharge space Vo1 and a 2-2
area Vp22 corresponding to the second discharge space
Vo2 may be symmetrical to each other. In the second
vane 348b, a 2-1 vane 348b1 disposed in the 2-1 area
Vp21 and a 2-2 vane 348b2 disposed in the 2-2 area
Vp22 may be symmetrical to each other.

[0113] Accordingly, the flow efficiency of the blower 1
may be optimized by synchronizing the configuration of
the flow path downstream of the diffuser 340 with that of
the pressurized space Vp and the vane 348.

[0114] Meanwhile, the blower 1 may further include a
structure 362, at least a portion of which is intruded into
the tower base 130 and is disposed on the distribution
space Vd (see FIGS. 5 to 7 and FIG. 13). The structure
362 may be built to provide a specific function to the
blower 1.

[0115] The structure 362 may occupy a portion of the
distribution space Vd. Air flow within the distribution
space Vd may be impeded by the structure 362. The
structure 362 may exertresistance against the flow within
the distribution space Vd. To compensate for the flow
resistance within the distribution space Vd caused by the
structure 362, the separation distance Dp of the flow path
width of the diffuser 340 may be adjusted.

[0116] For example, a predetermined first structure
362a may be disposed as a portion of the periphery of
the tower base 130 is intruded inward. The first structure
362a may be a handle that facilitates movement of the
blower 1 by allowing the user to insert his or her hand into
the depressed portion. The handle may be recessed
inward from the outer surface of the tower base 130,
and the opposite side of the recession direction may be
open for connection to the external space. Since the
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tower base 130 is disposed on the upper side of the low
case 150, the position of the handle on the flow path in the
vertical direction may be determined naturally to be
above or downstream of the hub 344 or the pressurized
space Vp.

[0117] The second area Vp2 having a relatively large
separation distance Dp may be formed in at least a
portion of the area corresponding to the first structure
362ain the vertical direction within the pressurized space
Vp. To distinguish it from the 2-1 area Vp21 and 2-2 area
Vp22, the area where the first structure 362a is ortho-
gonally projected within the pressurized space Vp may
be referred to as the 2-3 area Vp23. The 2-3 area Vp23
may refer to a specific area within the pressurized space
Vp of the diffuser 340 to which air to be flown toward the
first structure 362a is discharged.

[0118] Accordingly, evenifthe air flow path is narrowed
downstream of the fan assembly 300 due to the arrange-
ment of the structure 362 for adding a predetermined
function to the blower 1, the separation distance Dp in the
2-3 area Vp23is made larger than that for adjacent areas
to make more air flow in the area corresponding to the
narrowed flow path within the pressurized space Vp;
therefore, the amount of air reaching the outlet 117,
227 out of the air passing through the 2-3 area Vp23
per unit time may be similar to the amount of air reaching
the outlet 117, 227 out of the air passing through adjacent
areas despite the local flow resistance caused by the first
structure 362a. Accordingly, the flow efficiency inside the
blower 1 and the discharge performance of the blower 1
may be improved.

[0119] Meanwhile, the structure 362 may occupy not
only the distribution space Vd but also the pressurized
space Vp. The flow path width of the portion of the
pressurized space Vp into which the structure 362 is
inserted may be narrowed by the structure 362. The air
flow within the pressurized space Vp may be impeded by
the structure 362. The structure 362 may exert resistance
to the flow within the pressurized space Vp. To compen-
sate for the flow resistance, the entrance angle X of the
vane 348 may be adjusted, which will be described later.
[0120] Forexample,the second structure 362b may be
adisplay unitthatincludes a display that visually displays
information on the blower 1 to the user and display-
related components. The display may be disposed on
the outer surface of the tower base 130 and exposed to
the outside. The display-related component may be an
electronic substrate circuit (PCR) for display disposed by
being intruded into the inside of the tower base 130
and/or the rim 342 and electrically connected to the dis-
play. In other words, a portion of the periphery of the rim
342 intrudes into the inside (i.e., intrudes into the pres-
surized space Vp), and at least a portion of a predeter-
mined second structure 362b may be disposed in the
intruded portion.

[0121] At this time, the first area Vp1 may include the
1-1 area Vp11 and the 1-2 area Vp12 in which the radial
separation distance Dp between the hub 344 and the rim
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342 is narrower than that in the 1-1 area Vp11 due to the
intrusion of the second structure 362b. The 1-1 area Vp11
may refer to the first area Vp1 in which a separate intru-
sion structure 362 is not disposed.

[0122] As described later, the entrance angle X of the
1-2 vane 348a2 disposed in the 1-2 area Vp12 may be
adjusted to compensate for the reduction of the flow path
width due to the intrusion of the second structure 362b.
[0123] The radial length of the vane 348 may be equal
to the separation distance Dp of a portion in which the
corresponding vane 348 is disposed. As the pressurized
space Vp is divided into a plurality of areas with different
widths, the vanes 348 disposed in the respective areas
may also be distinguished from each other.

[0124] The plurality of vanes 348 includes a first vane
348a disposed in the first area Vp1 and a second vane
348b disposed in the second area Vp2. The radial length
of the first vane 348a may be equal to the separation
distance Dp1 of the firstarea Vp1. The radial length of the
second vane 348b may be equal to the separation dis-
tance Dp2 of the second area Vp2.

[0125] As thefirstarea Vp1 is divided into the 1-1 area
Vp11 and the 1-2 area Vp12, the first vane 348a may
include the 1-1 vane 348a1 disposedinthe 1-1 area Vp11
and the 1-2 vane 348a2 disposed in the 1-2 area Vp12.
[0126] As the second area Vp2 is divided into the 2-1
area Vp21 and the 2-2 area Vp22, and/or the 2-3 area
Vp23, the second vane 348b may include the 2-1 vane
348b1 disposedinthe 2-1 area Vp21, the 2-2 vane 348b2
disposedinthe 2-2 areaVp22, and/or the 2-3 vane 348b3
disposed in the 2-3 area Vp23.

[0127] As the air flow discharged from the fan 320
mainly moves from the lower side to the upper side,
the lower end portion L of the vane 348 may be regarded
as the upstream end portion L of the vane 348, and the
upper end portion U of the vane 348 may be regarded as
the downstream end portion U of the vane 348. The
angles at which the upstream end portion L and the
downstream end portion U of the vane 348 are inclined
with respect to a straight line V perpendicular to a virtual
vertical direction may be referred to as the inlet angle X
and the outlet angle Y, respectively (see FIG. 16).
[0128] In a conventional diffuser 340, the entrance
angles of a plurality of vanes 348 are the same. However,
in the case of the blower 1 according to the present
disclosure, the inlet angle X2 of the second vane 348b
is formed to be larger than the inlet angle X1 of the first
vane 348a.

[0129] The degree of differentiation in the entrance
angle X of the vane 348 may be determined by consider-
ing the extent to which the flow path width Dp of the
corresponding area is differentiated. For example, when
the flow path width Dp2 of the second areais formed to be
1.1 to 1.3 times wider than the width Dp1 of the first area
Vp1, the inlet angle X2 of the second vane 348b may be 2
to 4 degrees larger than the entrance angle X1 of the first
vane 348a.

[0130] The degree of differentiation in the entrance
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angle X of the vane 348 may be determined by consider-
ing the extent to which the planar cross-section area of a
flow path in the corresponding area is differentiated. For
example, the size of the second area Vp2 may be 1% to
3% larger than the size of the firstarea Vp1. The entrance
angle X2 of the second vane 348b may be 2 to 4 degrees
larger than the entrance angle X1 of the first vane 348a.
Specifically, the size of the second area Vp2 may be 2.5%
larger than the size of the first area Vp1. The entrance
angle X2 of the second vane 348b may be 3 degrees
larger than the entrance angle X1 of the first vane 348a.
The above numbers are experimentally derived values
and may be regarded as values that maximize the im-
provement of flow efficiency.

[0131] As described above, the air volume of the
blower 1 may be increased, and the noise of the blower
1 may be reduced by forming the flow path width of the
area favorable to the flow of discharged air (i.e., the
second area Vp2) to be relatively wide and modifying
the shape of the vane 348 in response to the widening of
the flow path width in such a way to increase the entrance
angle and to actively guide the air flow.

[0132] Meanwhile, as described above, the 1-2 area
Vp12 may be regarded as an area in which the flow path
width is limited due to intrusion of the second structure
362b. At this time, the entrance angle X12 of the 1-2 vane
348a2 disposedinthe 1-2 area Vp12 may be formed to be
smaller than the entrance angle X11 of the 1-1 vane
348a1. Accordingly, when the flow path width of the
pressurized space Vp is narrowed by the structure 362
intruded into the pressurized space Vp, an airflow may be
prevented from being concentrated in the narrowed area
by reducing the entrance angle of the vane 348 in the
corresponding area.

[0133] Meanwhile, according to a method for differen-
tiating the entrance angle X of the vane 348, for example,
the lower end portion L of the vane 348 may be bent and
extended further. In this case, the length of the lower end
portion L of the second vane 348b, which is bent and
extended to form the entrance angle X2, may be longer
than that of the first vane 348a. If the above method is
employed, the flow guide effect may be further improved
by enlarging the guide area while increasing the entrance
angle.

[0134] Alternatively, according to a method for differ-
entiating the entrance angle X of the vane 348, for ex-
ample, the vane 348 may be rotated in the counterclock-
wise or clockwise direction with respect to the center of a
longitudinal cross-section. In this case, the second vane
348b may be formed by rotating the first vane 348a so that
the entrance angle X is larger than that of the first vane
348a. If the above method is employed, the mold for the
second vane 348b may be obtained by simply rotating the
mold for the existing first vane 348a, thereby improving
convenience in manufacturing a mold.

[0135] Meanwhile, the exitangle Y of the vane 348 may
be close to 0 degrees so that the air passing through the
vane 348 flows upward.
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[0136] As described above, when the entrance angle
of the vane is differentiated by rotating the vane, assem-
bly of the vane may be carried out in a prefabricated
manner so that the entrance angle may be adjusted
flexibly through simple rotation of the vane. For example,
a protrusion for fastening a vane to the rim and the hub
may be formed, and a corresponding groove may be
provided to the vane. At this time, the protrusion and
groove may be located in the center of the vane on the
longitudinal cross-section, and the protrusion and groove
may be joined by a fitting method, and the vane may be
formed to rotate when an external force above a prede-
termined level is applied. Accordingly, the entrance angle
of the diffuser vane may be easily adjusted.

[0137] On the other hand, as described above, when
the length of the vane in the vertical direction or flow
direction is extended (i.e., the lower end portion is ex-
tended) to differentiate the entrance angle between the
vanes, the length of the vane in the vertical direction may
be formed to be relatively longer in the second area in
which a flow path width is wide and the burden of the load
to be transferred from the hub to the rim may be greater,
which is advantageous in terms of reinforcing the rigidity
of the diffuser in transferring the load.

[0138] A plurality of vanes 348 may be disposed being
separated from each other along the outer peripheral
surface of the hub 344. A plurality of vanes 348 may
be disposed to be separated from each other along the
inner peripheral surface of the rim 342. At this time, the
separation distance w between the vanes 348 may be
regarded as a peripheral separation distance between
the vanes 348. For example, the separation distance w
between the vanes 348 may mean the distance in the
circumferential direction from the lower end of one vane
348 to the lower end of an adjacent vane 348. The
distance in the circumferential direction may be ex-
pressed in terms of a rotation angle with respect to the
center of the diffuser 340 in a planar cross-section (see
FIG. 15).

[0139] In the case of a conventional diffuser 340, a
plurality of vanes 348 are commonly disposed at equal
intervals along the circumference of the hub 344 or rim
342. However, when the entrance end portion of the vane
348 extends while being inclined in the counterclockwise
direction on a planar cross-section to differentiate the
entrance angle X of the vane 348, the distance w between
vanes 348 may also be differentiated due to the length
difference made by the extension of the entrance end
portion. Accordingly, the separation distance w between
adjacent vanes 348 of the plurality of vanes 348 may be
greater in the second area Vp2 than in the first area Vp1.
For example, proceeding in the counterclockwise direc-
tion, the rotation angle w21 between the vane 348 ad-
jacent to the 2-2 area Vp22 and the 2-2 vane 348b2
closest to the vane 348, the rotation angle w22 between
the two 2-2 vanes 348b2, and the rotation angle w23
between the remaining vanes 348 adjacent to the 2-2
area Vp22 and the 2-2 vane 348b2 closest thereto may
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be 20.05 degrees, 20.00 degrees, and 19.95 degrees,
respectively.

[0140] On the other hand, apart from differentiating the
entrance angle X of the vane 348, the flow of the blower 1
may be improved by more deliberately adjusting the
distance w between the vanes 348. For example, the
vanes 348 disposed in the second area Vp2 may be
moved in parallel in the circumferential direction and
disposed so that the distance w2 between them in-
creases, and the vanes 348 disposed in the first area
Vp1 may be moved in parallel in the circumferential
direction and disposed so that the distance w1 between
them becomes closer. Accordingly, the separation dis-
tance w between adjacent vanes 348 of the plurality of
vanes 348 may be greater in the second area Vp2 thanin
the first area Vp1.

[0141] A plurality of grooves (not shown) may be
formed in the circumferential direction on the inner sur-
face of the rim 342 and the outer surface of the hub 344.
The spacing between adjacent grooves within the plur-
ality of grooves may be uniform. The plurality of vanes
348 may be fastened to predetermined grooves among
the plurality of grooves using a forced fitting method.
[0142] By allowing the vanes 348 to be selectively
fastened to grooves formed at equal intervals, the se-
paration distance between the vanes 348 in the second
area Vp2 may be easily adjusted. Also, when the blower 1
is used, it is possible to easily respond to changes in the
internal structure of the blower 1 due to addition of op-
tions.

[0143] As described above, the interior of the hub 344
may be hollow to house a fan motor 310 therein. The
blower 1 may further include a wire case in which a wire
that supplies power to the fan motor 310 is disposed. The
wire case 100 may extend in the radial direction between
the rim 342 and the hub 344, and the wire case 100 may
be disposed in the second area Vp2. Accordingly, the
wire case 100 that is thicker than the vane 348 and
protects the wire, which is inevitably provided for the
operation of the fan motor 310, from moisture or water
drops inside may be formed notin the firstarea Vp1 butin
the second area Vp2 with a relatively wide flow path,
thereby mitigating the reduction of flow efficiency due to
the wire case 100.

[0144] For example, the wire case 100 may be dis-
posed in the 2-3 area Vp23 as shown in the figure.
Therefore, by disposing the wire case 100 in the 2-3 area
Vp23, which exerts a relatively small effect on the dis-
charge performance within the second areas Vp2, de-
crease in flow efficiency caused by the wire case 100 may
be further alleviated.

[0145] Meanwhile, in the blower 1 structure in which
the low case 150, tower base 130, and upper case 140
are stacked from the lower side to the upper side, a
structure supporting the load of the upper part of the
blower 1 needs to be provided. In particular, since the
first tower 110 and the second tower 120 are laterally
separated from each other, the blower 1 may exhibit
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reduced resistance to external forces that widen or nar-
row the separation between the two towers.

[0146] Accordingly, the bridge surface 131 may con-
nect the lower ends of the side walls of the first tower 110
and the second tower 120 facing each other with respect
to the blowing space BS (see FIGS. 1,510 7). The bridge
surface 131 may be the upper surface of the tower base
130 described above. The bridge surface 131 may forma
continuous surface with the inner wall (first inner wall) of
the first tower. The bridge surface 131 may form a con-
tinuous surface with the inner wall (second inner wall) of
the second tower. The bridge surface 131 may fix the first
tower 110 and the second tower 120 and may receive the
loads from the first tower 110 and the second tower 120.
[0147] The air that reaches the bridge surface 131
among the air discharged from the diffuser 340 and
flowing in the distribution space Vd may travel on the
bridge surface 131 to be distributed to the first tower 110
and the second tower 120. The bridge surface 131 may
be formed as a downwardly protruding curved surface,
facilitating smooth distribution of air flow.

[0148] Thelower partofthe supporter370is connected
to the upper part of the hub 344, and the upper part of the
supporter 370 is connected to the lower surface of the
bridge surface 131; thus, the load may be transferred
from the bridge surface 131 to the hub 344. The supporter
370 may be disposed between the diffuser 340 and the
bridge surface 131 to connect the diffuser 340 and the
bridge surface 131 (see FIGS. 5 to 7 and 13).

[0149] The connection between the lower part of the
supporter 370 and the upper part of the hub 344 may
include notonly a direct connection but also a case where
they are indirectly connected by disposing another struc-
ture in between.

[0150] The supporter 370 may have a predetermined
pillar shape that transfers the load but does not disturb
the flow inside the blower 1. For example, to evenly
transfer the load to the hub 344, the planar cross-section
of the lower end of the supporter 370 may correspond to
the planar cross-section of the upper end of the hub 344.
Also, the supporter 370 may have a cone shape or a
truncated cone shape with a planar cross-section that
tapers narrower toward the upper side to reduce the
internal flow resistance of the blower 1.

[0151] Meanwhile, since all the loads of the inner walls
of the first tower 110 and the second tower 120 are
transferred to the hub 344 through the supporter 370,
durability issues may occur for the hub 344. Accordingly,
a plurality of vanes 348 may have their radial inner ends
connected to the hub 344 and their radial outer ends
connected to the rim 342. In other words, the plurality of
vanes 348 not only simply partitions the pressurized
space Vp but also connects the hub 344 and the rim
342, thereby allowing the load applied to the hub 344 to
be distributed to the rim 342.

[0152] Therefore, in a structure requiring stable trans-
fer of the load of the upper part of the blower 1 to the lower
part of the blower 1, especially in a twin tower type blower
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1 where the two towers are separated from each other,
the load of the hub 344 may be distributed to the rim 342
by connecting the hub 344 and the rim 342 through the
vane 348 of the diffuser 340 to guide an air flow while the
load of the upper part of the blower 1 is transferred to the
hub 344 of the diffuser 340; accordingly, the structural
rigidity of the diffuser 340 may be enhanced.

[0153] Meanwhile, since an inwardly bent portion (re-
cessed portion 346) is formed in the hub 344, the load of
the upper part of the blower 1 may be concentrated on the
bent portion. This is generally because more load is
concentrated toward the center of the planar cross-sec-
tion at which the center of gravity of the blower 1 is
located; the inwardly bent portion of the hub 344 moves
closer to the center of gravity of the blower 1 and thus
receives a more concentrated load than the other parts.
[0154] In general, the blower 1 may have a shape
whose interior is symmetrical with respect to the rotation
axis of the fan 320 or the motor shaft 312 of the fan motor
310. Accordingly, the load applied from the upper part of
the blower 1 to the hub 344 may be applied by being
uniformly distributed on a virtual circumference drawn
with respect to the central axis. Therefore, when the hub
344 is recessed inward to secure the width of the flow
path of the diffuser 340, a problem may occur in which the
recessed portion 346 bears the load concentrated on the
corresponding circumference.

[0155] The blower 1 may further include a subcolumn
345 disposed inside the hub 344. The subcolumn 345
may be disposed on the same circumference CL as the
recessed portion 346 with respect to the center of the hub
344 (see FIG. 15). Alternatively, the recessed portion 346
may be regarded as being formed to circumscribe the
circumference CL formed by the subcolumn 345. The
separation distance Dp2 of the second area Vp2 may
also be determined in this way. Also, the degree to which
the flow path width is widened may be determined dif-
ferently by considering the size of the motor built into the
hub 344, the shape of the flow path inside the blower 1,
and so on.

[0156] Since the subcolumn 345 is disposed on the
same circumference CL with the recessed portion 346,
the subcolumn 345 and the recessed portion 346 may be
separated by the same radius from the center of the hub
344 (or the center of gravity on the planar cross-section of
the blower 1). Accordingly, the subcolumn 345 and the
recessed portion 346 may share and bear the load ap-
plied from the upper part of the blower 1.

[0157] Therefore, since the subcolumn 345 disposed
inside the hub 344 supports the load of the upper part of
the blower 1 together with the recessed portion 346 of the
hub 344 on the same circumference, the hub 344 may be
prevented from being damaged as the load is concen-
trated on the recessed portion 346 of the hub 344, and the
structural stability of the blower 1 may be improved.
[0158] The lower end of the subcolumn 345 may be
connected to the second part 344b of the hub 344. The
second part 344b of the hub 344 may support the lower
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end of the subcolumn 345. The subcolumn 345 may have
a pillar shape with a length equivalent or similar to that of
the first part 344a of the hub 344. The upper end of the
subcolumn 345 may be connected to the lower part of the
supporter 370.

[0159] The subcolumn 345 may be disposed to sur-
round the outer periphery of the fan motor 310 to share
the load as described above and, at the same time, to
tightly fix the outer periphery of the fan motor 310. It is
natural that fixing the fan motor 310 may lead to a
reduction in the vibration and noise of the blower 1.
[0160] Referring to FIGS. 5 to 7, the blower 1 may
include a filter 200 disposed inside the case 100.
[0161] The filter 200 may be disposed inside the low
case 150. The low case 150 may be formed to be detach-
able and may provide a detachable path for the filter. The
user may separate the low case 150 and take the filter
200 out of the case 100.

[0162] The filter 200 may be formed in a cylindrical
shape with a vertical hollow formed inside. The outer
surface of the filter 200 may face the inlet 155. Indoor air
may flow through the filter 200 from the outside to the
inside; through the above process, foreign substances or
harmful gases in the air may be removed.

[0163] Meanwhile, aninletgrill 350 may be disposed at
the air inlet of the fan 320. The inlet grill 350 is used to
prevent the user’s fingers from entering the fan 320 when
thefilter 200 is separated, thereby protecting the userand
the fan 320.

[0164] The filter 200 may be disposed in the lower side
of the inlet grill 350, and the fan 320 may be disposed in
the upper side. Theinlet grill 350 has a plurality of through
holes in the vertical direction to allow air to flow.

[0165] In what follows, with reference to FIGS. 1 to 4,
11, and 12, the outlet and the flow of discharged air will be
described in detail.

[0166] The first outlet 117 and the second outlet 127
may be disposed within the height of the blowing space
BS, and a direction crossing the blowing space BS may
be defined as the air discharge direction. Since the first
tower 110 and the second tower 120 are disposed on the
left and right, the air discharge direction according to the
presentembodiment may be formed in the front-back and
up-down directions.

[0167] In other words, the air discharge direction
across the blowing space BS may include a first air
discharge direction F1 arranged in the horizontal direc-
tion and a second air discharge direction F2 formed in the
vertical direction (See FIG. 2). The air flowing in the first
air discharge direction F1 may be called a horizontal
airflow, and the air flowing in the second air discharge
direction F2 may be called an upward airflow.

[0168] The horizontal airflow should be understood
that a greater amount of air flows in the horizontal direc-
tion rather than implying that air flows only in the hor-
izontal direction. Likewise, the upward airflow should be
understood that a greater amount of air flows in the
upward direction rather than implying that air flows only
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in the upward direction.

[0169] Inthe presentembodiment, the upperand lower
intervals of the blowing space BS may be formed to be the
same. Unlike the present embodiment, it is equally ac-
ceptable that the upper spacing of the blowing space BS
may be narrower or wider than the lower spacing.
[0170] By making the left and right widths of the blow-
ing space BS constant, a more uniform airflow may be
formed in front of the blowing space BS.

[0171] Forexample, ifthe width of the upper side differs
from the width of the lower side, the flow speed on the
wider side may be formed to be low, and deviations in the
flow speed may occur in the vertical direction. If devia-
tions in the air flow speed occur in the vertical direction,
the arrival distance of the air may vary accordingly.
[0172] The air discharged from the first outlet 117 and
the second outlet 127 may join in the blowing space BS
and then flow to the user.

[0173] Inother words, in the present embodiment, the
air discharged from the first outlet 117 and the air dis-
charged from the second outlet 127 may be made not to
individually flowed to the user, but the air discharged from
the first outlet 117 and the air discharged from the second
outlet 127 may be combined in the blowing space BS and
then provided to the user.

[0174] The blowing space BS may be used as a space
where discharged airis combined and mixed. Also, the air
behind the blowing space BS may also flow into the
blowing space BS by the air discharged into the blowing
space BS.

[0175] By combining the discharged air from the first
outlet 117 and the discharged air from the second outlet
127 in the blowing space BS, the straightness of flow of
the discharged air may be improved. Also, by combining
the discharged air from the first outlet 117 and the dis-
charged air from the second outlet 127 in the blowing
space BS, the air around the first tower 110 and the
second tower 120 may also be directed toward the air
discharge direction.

[0176] Inthis embodiment, the first air discharge direc-
tion F1 may be formed from the rear to the front, and the
second air discharge direction F2 may be formed from the
lower side to the upper side.

[0177] To form the second air discharge direction F2,
the upper end 111 of the first tower 110 and the upper end
121 of the second tower 120 may be separated from each
other. In other words, the upper part of the blowing space
BS may be open. To form the first air discharge direction
F1, the front end 112 of the first tower 110 and the front
end 122 of the second tower 120 may be separated from
each other. In other words, the front of the blowing space
BS may be opened.

[0178] The rear end 113 of the first tower 110 and the
rear end 123 of the second tower 120 may also be
separated from each other. In other words, the rear of
the blowing space BS may be opened. Accordingly, when
the blower 1 operates, the airflow behind the blower 1
may flow into the rear of the blowing space BS due to the
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pressure difference.

[0179] Inthe firsttower 110 and the second tower 120,
the surface facing the blowing space BS may be referred
to as an inner wall, and the surface not facing the blowing
space BS may be referred to as an outer wall.

[0180] The outer wall 114 of the first tower 110 and the
outer wall 124 of the second tower 120 may be disposed
in opposite directions, and the inner wall 115 of the first
tower 110 and the second tower 120 may be disposed to
face each other.

[0181] Ifdistinction between the inner walls 115, 125 is
necessary, the inner wall of the first tower 110 may be
referred to as the firstinner wall 115, and the inner wall of
the second tower 120 may be referred to as the second
inner wall 125.

[0182] Likewise, if it is necessary to distinguish be-
tween the outer walls 114, 124, the outer wall of the first
tower 110 may be referred to as the first outer wall 114,
and the outer wall of the second tower 120 may be
referred to as the second outer wall 124.

[0183] The first tower 110 and the second tower 120
may be formed in a streamlined shape along with the
direction of air flow. Specifically, the first inner wall 115
and the first outer wall 114 may be formed in a stream-
lined shape in the front-to-back direction, and the second
inner wall 125 and the second outer wall 124 may be
formed in a streamlined shape in the front-to-back direc-
tion.

[0184] The first outlet 117 may be disposed on the first
inner wall 115, and the second outlet 127 may be dis-
posed on the second inner wall 125.

[0185] The shortest distance between the first inner
wall 115 and the second inner wall 125 is referred to as
BO. The output 117, 127 may be located in the rear
beyond the shortest distance BO.

[0186] The separation distance between the front end
112 of the first tower 110 and the front end 122 of the
second tower 120 may be referred to as the first separa-
tion distance B1, and the separation distance between
therearend 113 of the first tower 110 and the rearend 123
ofthe second tower 120 may be referred to as the second
separation distance B2.

[0187] In the present embodiment, B1 and B2 may be
formed to be identical. Unlike the present embodiment, it
is also acceptable that either B1 or B2 may be formed to
be longer than the other.

[0188] The first outlet 117 and the second outlet 127
may be disposed between B0 and B2.

[0189] It is preferable that the first outlet 117 and the
second outlet 127 are disposed being closer to the rear
end 113 of the first tower 110 and the rear end 123 of the
second tower 120 than to BO. The closer the outlet 117,
127 is located to the rear end 113, 123, the more easily
airfow may be controlled through the Coanda effect,
which will be described later.

[0190] The inner wall 115 of the first tower 110 and the
inner wall 125 of the second tower 120 may directly
provide the Coanda effect, and the outer wall 114 of
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the first tower 110 and the outer wall 124 of the second
tower 120 may indirectly provide the Coanda effect.
[0191] The inner wall 115, 125 may directly guide the
air discharged from the outlet 117, 127 to the front end
112, 122.

[0192] Inotherwords, the airdischarged fromthe outlet
117, 127 may be directly provided as a horizontal airflow.
[0193] Indirect air flow may also occur in the outer wall
114, 124 due to air flow in the blowing space BS.
[0194] The outer wall 114, 124 may cause the Coanda
effect for indirect air flow and direct the indirect air flow to
the front end 112, 122.

[0195] The left side of the blowing space BS may be
blocked by the firstinner wall 115, and the right side of the
blowing space BS may be blocked by the second inner
wall 125, while the upper side of the blowing space BS
may be open.

[0196] An air flow converter described later may con-
vert the horizontal airflow passing through the blowing
space BS into an upward airflow, and the upward airflow
may flow to the open upper side of the blowing space BS.
The upward airflow may prevent the discharged air from
flowing directly to the user while facilitating active con-
vection of indoor air.

[0197] Also, the width of the discharged air may be
adjusted through the flow rate of the air combined in the
blowing space BS.

[0198] By forming the vertical length of the first outlet
117 and the second outlet 127 to be much longer than the
left and right widths B0, B1, B2 of the blowing space BS,
the discharged air from the first outlet 117 and the dis-
charged air from the second outlet 127 may be induced to
merge in the blowing space BS.

[0199] Inwhatfollows, the overall shape of the blower 1
will be described with reference to FIGS. 1 to 4.

[0200] The blower 1 may have a pillar shape whose
diameter becomes smaller as it moves upward. The
blower 1 may have a cone or truncated cone shape
overall. In the present embodiment, the diameter of the
low case 150 may gradually decrease as it moves toward
the upper end. The tower base 130 may be formed to
have a diameter gradually decreasing as it moves toward
the upper end. The upper case 140 may also have a
diameter gradually decreasing as it moves toward the
upper end.

[0201] Unlike the present embodiment, the blower 1
may include both configurations in which two towers are
disposed. Also, unlike the present embodiment, it is
acceptable that the cross section does not taper as it
moves toward the upper side.

[0202] However, when the cross-section tapers as it
moves toward upper side as in the present embodiment,
an advantageous effect is obtained in that the center of
gravity is lowered and the risk of overturning due to and
external impact is reduced. Also, for the type of blower 1
having an outlet extending in the vertical direction, each
portion of the outlet may have the same discharge pres-
sure regardless of variations in length from the fan 320 to
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each part of the outlet.

[0203] Unlike the presentembodiment, itis acceptable
that the low case 150, tower base 130, and upper case
140 are combined into a single integrated unit. For ex-
ample, after the front case 100 and the rear case 100 are
manufactured in an integrated unit, the low case 150,
tower base 130, and upper case 140 may be assembled.
[0204] The outer surfaces of the low case 150, tower
base 130, and upper case 140 may be formed to be
continuous. In particular, the lower end of the tower base
130 and the upperend ofthe low case 150 may be in close
contact, and the outer surface of the tower base 130 and
the outer surface of the low case 150 may form a con-
tinuous surface. To this end, the diameter of the lower end
of the tower base 130 may be formed to be equal to or
slightly smaller than the diameter of the upper end of the
low case 150.

[0205] The low case 150 may form an internal space,
and aninlet 155 may be formed on the periphery. The low
case 150 may further include a base 151 seated on the
ground. The low case 150 is formed to be detachable in
the lateral direction, thereby providing a path for detach-
ing a filter. In the present embodiment, the inlet 155 may
be formed along the periphery of the low case 150 and
may draw air from all directions of 360 degrees. In the
present embodiment, the inlet 155 may be formed in the
shape of a hole; the shape of the inlet 155 may be formed
in various ways.

[0206] The tower base 130 may distribute air supplied
from the low case 150 and provide the distributed air to
the first tower 110 and the second tower 120. The tower
base 130 may connect the first tower 110 and the second
tower 120, and the blowing space BS may be disposed on
the upper side of the tower base 130. Also, the outlet 117,
127 may be disposed on the upper side of the tower base
130, and upward airflow and horizontal airflow may be
formed on the upper side of the tower base 130.

[0207] To minimize friction with air, the upper side sur-
face 131 of the tower base 130 may be formed as a
curved surface. In particular, the upper side surface may
be formed as a downwardly concave curved surface and
may be formed to extend in the front-back direction. One
side 131a of the upper side surface 131 may be con-
nected to the firstinner wall 115, and the other side 131b
of the upper side surface 131 may be connected to the
second inner wall 125. The upper side surface 131 may
form a continuous surface with the firstinner wall 115 and
the second inner wall 125. The upper side surface 131 of
the tower base 130 may be referred to as a bridge surface
131.

[0208] Referring to FIG. 4, when viewed from the top,
the first tower 110 and the second tower 120 may exhibit
bilateral symmetry relative to the center line L-L. In
particular, the first outlet 117 and the second outlet 127
may be disposed symmetrically on the left and right sides
relative to the center line L-L.

[0209] ThecenterlineL-L isanimaginary line between
the first tower 110 and the second tower 120 and may be
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disposed in the front-back direction in the present embo-
diment; the center line L-L’ may also be disposed to pass
through the upper side surface 131.

[0210] Unlike the presentembodiment, itis acceptable
that the first tower 110 and the second tower 120 are
formed in an asymmetric shape. However, it is more
advantageous to dispose the first tower 110 and the
second tower 120 to be symmetrical relative to the center
line L-L’ for controlling horizontal and upward airflows.
[0211] Referringto FIGS. 8 and 9, the first outlet 117 of
the first tower 110 may be disposed to face the second
tower 120, and the second outlet 127 of the second tower
120 may face the first tower 110.

[0212] The air discharged from the first outlet 117 may
cause the air to flow along the inner wall 115 of the first
tower 110 through the Coanda effect. The air discharged
from the second outlet 127 may cause the air to flow along
the inner wall 125 of the second tower 120 through the
Coanda effect.

[0213] Unlike the descriptions above, the first outlet
117 and the second outlet 127 may be formed by dis-
posing discharge parts, which are separate members to
be described later, to the openings 118, 128 of the first
tower 110 and the second tower 120.

[0214] The first discharge part 170 may form a first
outlet 117; the first discharge part 170 may form the first
outlet 117 with afirst discharge guide 172 disposed on the
air discharge side of the first outlet 117; and the first
discharge part 170 may include a second discharge
guide 174 disposed on the opposite side of the first outlet
117 from which air is discharged.

[0215] The outer surfaces 172a, 174a of the first dis-
charge guide 172 and the second discharge guide 174
may provide a portion of the inner wall 115 of the first
tower 110.

[0216] The inside of the first discharge guide 172 may
be disposed toward the first discharge space Vo1, and
the outside thereof may be disposed toward the blowing
space BS. The inside of the second discharge guide 174
may be disposed toward the first discharge space Vo1,
and the outside thereof may be disposed toward the
blowing space BS.

[0217] The outer surface 172a of the first discharge
guide 172 may be formed as a curved surface. The outer
surface 172a may provide a continuous surface with the
first inner wall 115. In particular, the outer surface 172a
forms a curved surface that is continuous with the outer
surface of the first inner wall 115.

[0218] The outersurface 174a ofthe second discharge
guide 174 may provide a continuous surface with the first
inner wall 115. The inner surface 174b of the second
discharge guide 174 may be formed as a curved surface.
In particular, the inner surface 174b may form a curved
surface continuous with the inner surface of the first outer
wall 115, through which the air in the first discharge space
Vo1 may be directed toward the first discharge guide 172.
[0219] The first outlet 117 may be formed between the
firstdischarge guide 172 and the second discharge guide
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174, and the air in the first discharge space Vo1 may pass
through the first outlet 117 to be discharged into the
blowing space BS.

[0220] Specifically, the air in the first discharge space
Vo1 may be discharged between the outer surface 172a
of the first discharge guide 172 and the inner surface
174b of the second discharge guide 174, and a discharge
gap 175 is defined as the space between the outer sur-
face 172a of the discharge guide 172 and the inner sur-
face 174b of the second discharge guide 174. The dis-
charge interval 175 may be a predetermined channel.
[0221] The discharge interval 175 may be formed so
that the width of the middle portion 175b is narrower than
that of the entrance 175a and the exit 175c. The middle
portion 175b is defined as the shortest distance among
the discharge intervals 175.

[0222] The cross-sectional area may taper gradually
from the entrance to the middle portion 175b of the
discharge interval 175 and then widen again from the
middle portion 175b to the exit 175c. The middle portion
175b may be located inside the first tower 110. When
viewed from the outside, the exit 175c of the discharge
interval 175 may appear as the outlet 117.

[0223] To induce the Coanda effect, the radius of cur-
vature of the inner surface 174b of the second discharge
guide 174 may be formed to be larger than the radius of
curvature of the outer surface 172a of the first discharge
guide 172.

[0224] The center of curvature of the outer surface
172a of the first discharge guide 172 may be located
ahead of the outer surface 172a and may be formed
inside the first discharge space Vo1. The center of cur-
vature of the inner surface 174b of the second discharge
guide 174 may be located on the side of the first discharge
guide 172 and may be formed inside the first discharge
space Vo1.

[0225] The second discharge part 180 may form a
second outlet 127; the second discharge part 180 may
formthe second outlet 127 with a second discharge guide
182 disposed on the air discharge side of the second
outlet 127; and the second discharge part 180 may in-
clude a second discharge guide 184 disposed on the
opposite side of the second outlet 127 from which air is
discharged.

[0226] A discharge gap 185 may be formed between
the first discharge guide 182 and the second discharge
guide 184. Since the second discharge part 180 exhibits
bilateral symmetry with the first discharge part 170, de-
tailed descriptions will be omitted.

[0227] An air flow converter 400 capable of forming an
upward airflow will be described with reference to FIGS.
10 to 12. The blower 1 may further include an air flow
converter 400 that changes the air flow direction of the
blowing space BS.

[0228] Inthe present embodiment, the air flow conver-
ter 400 may convert the horizontal airflow flowing through
the blowing space BS into an upward airflow.

[0229] The air flow converter 400 may include a first air
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flow converter 401 disposed in the first tower 110 and a
second air flow converter 402 disposed in the second
tower 120. The first air flow converter 401 and the second
airflow converter 402 exhibit bilateral symmetry and have
the same configuration.

[0230] The air flow converter 400 may be disposed on
the tower and may include a guide board 410 that pro-
trudes into the blowing space BS, a guide motor 420 that
provides a driving force for movement of the guide board
410, a power transmission member 430 that provides the
driving force of the guide motor 420 to the guide board
410, and a board guider 440 disposed inside the tower
and guiding the movement of the guide board 410.
[0231] The guide board 410 may be concealed inside
the tower and may protrude into the blowing space BS
when the guide motor 420 operates.

[0232] Inthepresentembodiment,the guide board410
may include a first guide board 411 disposed in the first
tower 110 and a second guide board 412 disposed in the
second tower 120.

[0233] Tothisend,aboardslit 119 penetrating the inner
wall 115 of the first tower 110 may be formed, and a board
slit 129 penetrating the inner wall 125 of the second tower
120 may be formed respectively.

[0234] The board slit 119 formed in the first tower 110 is
called the first board slit 119, and the board slit formed in
the second tower 120 is called the second board slit 129.
[0235] The firstboard slit 119 and the second board slit
129 may be arranged to form bilateral symmetry. The first
board slit 119 and the second board slit 129 may be
formed to extend in the vertical direction. The first board
slit 119 and the second board slit 129 may be disposed at
an angle with respect to the vertical direction V.

[0236] The front end 112 of the first tower 110 may be
formed at a first inclination when the vertical direction is
set to 0 degrees, and the first board slit 119 may be
formed at a second slope. The front end 122 of the
second tower 120 may also be formed at the first slope,
and the second board slit 129 may be formed at the
second slope.

[0237] The first slope may be formed between the
vertical direction and the second slope, and the second
slope may be larger than the horizontal direction. The first
slope and the second slope may be the same, or the
second slope may be greater than the first slope.
[0238] The guide board 410 may be formed in a flat or
curved plate shape. The guide board 410 may be formed
to extend in the vertical direction and may be disposed in
front of the blowing space BS.

[0239] The guide board 410 may block the horizontal
airflow flowing into the blowing space BS and redirect the
horizontal airflow upward.

[0240] In the present embodiment, the inner end 411a
of the first guide board 411 and the inner end 412a of the
second guide board 412 may come into contact or be in
close contact with each other to form an upward airflow.
Unlike the present embodiment, one guide board 410
may be in close contact with the opposite tower to form an
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upward airflow.

[0241] When the air flow converter 400 is not in opera-
tion, the inner end 411a of the first guide board 411 may
close the first board slit 119, and the inner end 412a of the
second guide board 412 may close the second board slit
129.

[0242] When the air flow converter 400 is in operation,
the inner end 411a of the first guide board 411 may
protrude into the blowing space BS through the first board
slit 119, and the second guide board 411 may protrude
into the blowing space BS. The inner end 412a of the
guide board 412 may protrude into the blowing space BS
through the second board slit 129.

[0243] Inthe presentembodiment, the first guide board
411 and the second guide board 412 may protrude into
the blowing space BS through a rotational motion. Unlike
the present embodiment, at least one of the first guide
board 411 and the second guide board 412 may move
linearly in a sliding manner and protrude into the blowing
space BS.

[0244] When viewed from the top, the first guide board
411 and the second guide board 412 may be formedin an
arc shape. The first guide board 411 and the second
guide board 412 may form a predetermined radius of
curvature, and the center of curvature may be located in
the blowing space BS.

[0245] When the guide board 410 is concealed inside
the tower, it is preferable that the inner radial volume of
the guide board 410 to be larger than its outer radial
volume.

[0246] The guide board 410 may be made of a trans-
parent material. A light-emitting member such as an LED
may be disposed on the guide board 410, and the entire
guide board 410 may be made to emit light through the
light generated from the light-emitting member. The light
emitting member may be disposed in the discharge
space Vo inside the tower and may be disposed on the
outer end of the guide board 410.

[0247] The guide motor 420 may include a first guide
motor 421 that provides a rotational force to the first guide
board 411, and a second guide motor 422 that provides a
rotational force to the second guide board 412.

[0248] The first guide motor 421 may be disposed on
both the upper and lower sides within the first tower 110
and if differentiation is required, the first guide motor 421
may be distinguished by referring to it as the upper first
guide motor 421 or the lower first guide motor 421. The
upper first guide motor may be disposed below the upper
end 111 of the first tower 110, and the lower first guide
motor may be disposed above the fan 320.

[0249] The second guide motor 422 may also be dis-
posed on both the upper and lower sides within the
second tower 120, and if differentiation is required, the
second guide motor 422 may be distinguished by refer-
ring to it as the upper second guide motor 422a or the
lower second guide motor 422b. The upper second guide
motor may be disposed below the upper end 121 of the
second tower 120, and the lower second guide motor



33 EP 4 530 475 A1 34

may be disposed above the fan 320.

[0250] Inthe presentembodiment, the rotation axes of
the first guide motor 421 and the second guide motor 422
may be disposed in the vertical direction, and a rack-
pinion structure may be used to transmit the driving force.
[0251] The power transmission member 430 may in-
clude a drive gear 431 coupled to the motor shaft 312 of
the guide motor 420 and a rack 432 coupled to the guide
board 410.

[0252] The drive gear 431 may use a pinion gear and
may rotate in the horizontal direction.

[0253] The rack 432 may be coupled to the inner side
surface of the guide board 410. The rack 432 may be
disposed in the discharge space Vo and may make a
turning movement together with the guide board 410.
[0254] The board guider 440 may guide the turning
movement of the guide board 410. The board guider 440
may support the guide board 410 during the turning
movement of the guide board 410.

[0255] In the present embodiment, the board guider
440 may be disposed on the opposite side of the rack 432
with respecttothe guide board 410. The board guider 440
may support the force applied from the rack 432. Unlike
the present embodiment, a groove corresponding to the
turning radius of the guide board may be formed in the
board guider 440, and the guide board may be moved
along the groove.

[0256] The board guider 440 may be assembled on the
outer wall 114, 124 of the tower. The board guider 440
may be disposed radially on the outer side with respect to
the guide board 410, thereby minimizing contact with air
flowing in the discharge space Vo.

[0257] FIG. 11 is an exemplary diagram showing the
horizontal airflow of the blower 1 according to an embodi-
ment of the present disclosure.

[0258] Referring to FIG. 11, when providing a horizon-
tal airflow, the first guide board 411 may be concealed
inside the firsttower 110, and the second guide board 412
may be concealed inside the second tower 120.

[0259] The discharged air from the first outlet 117 and
the discharged air from the second outlet 127 may be
combined in the blowing space BS 120 and may flow
forward through the front end 112, 122.

[0260] Moreover, the air in the rear of the blowing
space BS may be induced into the blowing space BS
and then flow forward.

[0261] Also, the air around the first tower 110 may flow
forward along the first outer wall 114, and the air around
the second tower 120 may flow forward along the second
outer wall 124.

[0262] Since the first outlet 117 and the second outlet
127 are formed to extend in the vertical direction and are
disposed to form the bilateral symmetry, the air flowing
from the upper side of the first outlet 117 and the second
outlet 127 and the air flowing from the lower side may be
formed more uniformly.

[0263] Also, since the air discharged from the first
outlet 117 and the second outlet 127 joins in the blowing
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space BS, the straightness of flow of the discharged air
may be improved, and the air may flow to a greater
distance.

[0264] FIG. 12 is an exemplary diagram showing the
upward airflow of the blower 1 according to an embodi-
ment of the present disclosure.

[0265] Referringto FIG. 12, when providing an upward
airflow, the first guide board 411 and the second guide
board 412 may protrude into the blowing space BS and
block the front of the blowing space BS.

[0266] As the front of the blowing space BS is blocked
by the first guide board 411 and the second guide board
412, the air discharged from the outlet 117, 127 may rise
along the rear surfaces of the first guide board 411 and
the second guide board 412 and be discharged to the
upper part of the blowing space BS.

[0267] Byforminganupward airflowinthe blower 1, the
discharged air may be prevented from flowing directly
toward the user. Also, when it is desired to circulate
indoor air, the blower 1 may be operated using the up-
ward airflow.

[0268] Forexample, when using an air conditioner and
the blower 1 at the same time, convection of indoor air
may be facilitated by operating the blower 1 using the
upward air flow, and the indoor air may be cooled or
heated more quickly.

[0269] It should be understood by those skilled in the
art to which the present disclosure belongs that the
present disclosure may be embodied in other specific
forms without changing the technical principles or essen-
tial characteristics of the present disclosure. Therefore,
the embodiments described above should be regarded
asbeingillustrative rather than restrictive in every aspect.
The technical scope of the present disclosure should be
determined by the appended claims given below rather
than by detailed descriptions, and it should be under-
stood that all changes or modified forms derived from the
meaning and the scope of the appended claims and their
equivalent concepts should be interpreted as being in-
cluded in the scope of the present disclosure.

Claims
1. A blower comprising:

a low case in which an inlet is formed;

an upper case in which an outlet is formed and
which is disposed on the upper side of the low
case;

arim disposed inside the low case and including
a fan assembly that pressurizes air introduced
through the inlet and directs the pressurized air
toward the outlet, wherein the fan assembly is
open in the vertical direction and forms a per-
iphery;

a fan disposed inside the rim and having a
plurality of blades rotating around a vertical ro-
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tation axis;

a hub disposed on the upper side of the fan
inside the rim, separated inward in the radial
direction from the inner peripheral surface of
the rim, and forming a space Vp through which
air discharged from the fan flows; and

a plurality of vanes extending in the radial direc-
tionto connect the rim and the hub and disposed
along the peripheral direction,

wherein the space Vpincludes afirstareaand a
second area of which the separation distance
between the hub and the rim in the radial direc-
tion is larger than the first area;

the plurality of vanes include a first vane dis-
posed in the first area and a second vane dis-
posed in the second area; and

the second vane has an entrance angle, whichis
the degree of inclination of a lower end portion
with respect to the vertical direction, larger than
the entrance angle of the first vane.

The blower of claim 1, wherein the upper case in-
cludes a first tower in which a first discharge space
Vo1 intowhich airdischarged fromafanis introduced
and a first outlet are formed;

a second tower separated from the first tower
and in which a second discharge space Vo2 into
which air discharged from the fan flows and a
second outlet are formed; and

a tower base disposed between the first tower,
the second tower, and the low case and forming
a distribution space Vd from which air dis-
charged from the fan is distributed to the first
discharge space and the second discharge
space.

The blower of claim 2, wherein the second area is
formed in atleast a portion of the area corresponding
in the vertical direction to the first discharge space
Vo1 and the second discharge space Vo2 within the
space Vp.

The blower of claim 3, wherein the first tower and the
second tower are symmetrical to each other, and
in the second area, a 2-1 area corresponding to the
firstdischarge space Vo1 and a2-2 area correspond-
ing to the second discharge space Vo2 are symme-
trical to each other.

The blower of claim 4, wherein ,in the second vane, a
2-1 vane disposed in the 2-1 area and a 2-2 vane
disposed in the 2-2 area are symmetrical to each
other.

The blower of claim 2, wherein, in the tower base, a
portion of the periphery intrudes inward, and a pre-
determined first structure is disposed; and
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10.

1.

12.

13.

14.

36

the second area is formed in at least a portion of the
area corresponding in the vertical direction to the first
structure within the space Vp.

The blower of claim 1, wherein the rim and the hub on
a planar cross-section have ring shapes similar to
each other, and

the hub includes a recessed portion in which a por-
tion of the periphery of the hub is recessed to the
inside of the radius to define the second area.

The blower of claim 7, wherein the recessed portion
in the hub has a planar shape.

The blower of claim 1, wherein, in the plurality of
vanes, the separation distance between adjacent
vanes is greater in the second area than in the first
area.

The blower of claim 1, wherein the interior of the hub
is hollow to house a fan motor therein, and

the blower furtherincludes awire case in which a
wire that supplies power to the fan motor is
disposed,

wherein the wire case extends in the radial
direction between the rim and the hub, and
the wire case is disposed in the second area.

The blower of claim 1, wherein a predetermined
second structure is disposed on the rim as a portion
of the periphery is intruded inward, and

the first area includes a 1-1 area and a 1-2 area
into which the second structure is intruded to
make the radial separation distance between
the hub and the rib narrower thaninthe 1-1 area,
wherein the first vane includes a 1-1 vane dis-
posedinthe 1-1 areaand a 1-2 vane disposed in
the 1-2 area, and

the 1-2 vane has a smaller entrance angle than
the 1-1 vane.

The blower of claim 1, wherein the lower end of the
second vane is bent and extended to form an en-
trance angle, and the length of the lower end is longer
than that of the first vane.

The blower of claim 1, wherein the second vane is
formed by rotating the first vane so that the entrance
angle is larger than that of the first vane.

The blower of claim 1, wherein the width of the
second area is 1.1 to 1.3 times wider than the width
of the first area, and

the entrance angle of the second vane is 2 to 4
degrees larger than the entrance angle of the first
vane.
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The blower of claim 1, wherein the size of the second
area is 1% to 3% larger than the size of the first area,
and the entrance angle of the second vane is 2 to 4
degrees larger than the entrance angle of the first
vane.

The blower of claim 15, wherein the size of the
second area is 2.5% larger than the size of the first
area, and

the entrance angle of the second vane is 3 degrees
larger than the entrance angle of the first vane.
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