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(54) COOKWARE AND EXHAUST DEVICE

(57) A ventilation apparatus according to the present
invention comprises: a case having a flow hole; a flow
guide positioned inside the case, the flow guide having
an inflow opening that communicates with the flow hole,
and the flow guide having a guide surface that slopes
downward as the same extends outward; a swirler posi-
tioned in an area formed by the flow guide and configured
to rotate in order to discharge a part of air introduced
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through the flow hole out of the case again, the swirler
having a plurality of blades; a driving motor for rotating
the swirler; and a grill member that covers the swirler
outside the case and provides an air channel. The grill
member comprises a grill rib that forms a suction channel
for suctioning air and a discharge channel for discharging
air. The discharge channel may be positioned outside
the suction channel.
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Description
[TECHNICAL FIELD]

[0001] The present disclosure relates to a cooking de-
vice and a ventilation apparatus.

[BACKGROUND]

[0002] A ventilation apparatus is used in factories,
homes, restaurants, and the like where many contami-
nants are generated. Particularly, the ventilation appa-
ratus is useful when a partial contaminant source occurs
on a floor away from an exhaust port, when it is difficult
to install the exhaust port near the contamination source
due to another installation, and when the contamination
source occurs instantaneously.

[0003] In Korean patent application publication No.
2008-0094412 (publication date: October 23, 2008),
which is the prior art, discloses a vortex type ventilation
apparatus.

[0004] The ventilation apparatus disclosed in the prior
art uses a swirler including an exhaust pipe, a driving
portion installed in the exhaust pipe, a rotating plate ro-
tated by the driving portion, a plurality of blades provided
at edges of the rotating plate to flow and suction the con-
taminants.

[0005] In this prior art, as the driving portion is installed
in the exhaust pipe aligned with a hole defined in the
swirler, a length of the exhaust pipe for installing the driv-
ing portion becomes longer. This causes restrictions on
an installation position of the local ventilation apparatus.
[0006] Further, as the driving portion is disposed in the
exhaust pipe, when the ventilation apparatus is once in-
stalled, it is difficult to repair and replace the driving por-
tion.

[0007] Further, in the prior art, the swirler is exposed
to outside, so that a safety of a user is poor.

[DISCLOSURE]
[TECHNICAL PURPOSE]

[0008] A purpose ofthe presentdisclosure isto provide
a ventilation apparatus and a cooking device in which a
swirler is prevented from being exposed to outside by a
grill member.

[0009] In addition, a purpose of the present disclosure
is to provide a ventilation apparatus and a cooking device
that may facilitate suction and discharge of air via a grill
member.

[0010] In addition, a purpose of the present disclosure
is to provide a ventilation apparatus having an improved
structure for an easy and effective installation of a struc-
ture for preventing contamination.
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[TECHNICAL SOLUTION]

[0011] An aspect of the present disclosure provides a
ventilation apparatus including: a case having a flow hole
defined therein; a flow guide positioned within the case,
wherein the flow guide includes an inlet communicating
with the flow hole and a guide surface inclined down-
wardly and outwardly; a swirler positioned in a region
defined by the flow guide, wherein the swirler is rotated
to discharge back a portion of air inflowed through the
flow hole out of the case, and wherein the swirler has a
plurality of blades; a driving motor for rotating the swirler;
and a grill member for covering the swirler at outside of
the case and for providing an air flow path.

[0012] The grill member may include grill ribs for de-
fining a suction passage for suctioning the air and a dis-
charge passage fordischarging the air, and the discharge
passage may be positioned outside the suction passage.
[0013] A portion of the gill ribs defining the discharge
passage may be extended in a rounded manner.
[0014] A portion of the gill ribs defining the discharge
passage may be extended spirally.

[0015] The grill member may include a ring-shaped
outer frame, and a single grill rib may extend spirally to-
ward a central point of the outer frame.

[0016] The grill member may further include a support
rib extending in a radial direction of the outer frame and
connecting the grill rib and the outer frame with each
other to prevent sagging of the spirally-extending grill rib.
[0017] Some ofthe grill ribs defining the discharge pas-
sage may extend in a circular manner.

[0018] The plurality of grill ribs may define the dis-
charge passage and the suction passage, and each of
all of the plurality of grill ribs may extend in a circular
manner.

[0019] The gril member may further include: a ring-
shaped outer frame fixed to the case; and a support rib
extending in a radial direction of the outer frame and con-
necting the plurality of grill ribs with each other.

[0020] The portion of the grill ribs defining the dis-
charge passage may extend in an arc shape.

[0021] The grill member may include a ring-shaped
outer frame fixed to the case, and a plurality of support
ribs, each extending in a radial direction of the outer
frame. In addition, the portion of the grill ribs extending
in the arc shape may connect two adjacent support ribs
with each other.

[0022] The grill ribs may include: a first grill rib defining
the discharge passage and extending in a rounded man-
ner; and a second grill rib defining the suction passage
and having an extension shape or manner different from
an extension shape or manner of the first grill rib.
[0023] The ventilation apparatus may further include a
filter detachably mounted on the grill member and cov-
ering the suction passage.

[0024] The grillmember may include: a radial member
including a plurality of linear ribs extending in a radial
direction and being connected to each other; a concentric
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member having a plurality of circular ribs arranged con-
centrically and being connected to the radial member;
and an outer frame member disposed outside the con-
centric member and connected to the radial member,
wherein the outer frame member is coupled to a main
body.

[0025] Theradial member may be divided into an inner
section having a radial center of the radial member, and
an outer section disposed outside the inner section. In
addition, a first connection portion may be formed be-
tween the inner section and the outer section to connect
the inner section and the outer section in a stepwise man-
ner in a vertical direction.

[0026] The first connection portion may connect the
inner section and the outer section such that the inner
section is positioned higher than the outer section.
[0027] The grill member may include first and second
regions. The first region may contain the inner section
therein and the second region may contain the outer sec-
tion therein. Further, the first region and the second re-
gion may be arranged concentrically, and the first con-
nection portion may define a boundary between the first
region and the second region.

[0028] A second connection portion may be formed be-
tween the outer frame member and the outer section to
connect the outer section and the outer frame member
such that the outer section is positioned lower than the
outer frame member. In addition, the outer frame member
and the inner section may be flush with each other.
[0029] The grill member may further include a protru-
sion protruding from the concentric member connected
to the outer section toward the radial center of the radial
member to support the filter thereon.

[0030] The protrusion may include a plurality of protru-
sions arranged to be spaced apart from each other by a
predetermined interval along a circumferential direction
of the circular rib.

[0031] The protrusion may have a rounded shape.
[0032] The outer frame member may be formed in a
circular ring shape. In addition, a plurality of fastening
holes for fastening the case and the outer frame member
may be defined in the outer frame member and spaced
apart from each other along a circumferential direction
of the outer frame member.

[0033] Analignmentcut may be defined in an outer rim
of the outer frame member and engaged with an align-
ment structure of the case to guide an installation position
of the grill member such that the fastening holes are
aligned with predetermined positions of the case respec-
tively.

[0034] Another aspect of the present disclosure pro-
vides a cooking device may including: amain body having
a cooking space defined therein for cooking food and a
suction fan for suctioning contaminated air; and a venti-
lation apparatus disposed below the main body to form
a vortex. The ventilation apparatus may include: a case
provided below the main body and having a flow hole
defined therein; a flow guide positioned within the case,
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wherein the flow guide includes an inlet communicating
with the flow hole and a guide surface inclined down-
wardly and outwardly; a swirler positioned in a region
defined by the flow guide, wherein the swirler is rotated
to discharge back a portion of air inflowed through the
flow hole out of the case, and wherein the swirler has a
plurality of blades; a driving motor disposed in the case
and rotating the swirler; and a grill member for covering
the swirler at an outside of the case and for providing an
air flow path. The grill member may include grill ribs for
defining a suction passage for suctioning the air and a
discharge passage for discharging the air, and the dis-
charge passage may be positioned outside the suction
passage.

[0035] A portion of the gill ribs defining the discharge
passage may be extended in a rounded manner.

[TECHNICAL EFFECT]

[0036] According to the proposed invention, the grill
member is disposed below the swirler to cover the swirler,
and therefore, the exposure of the swirler is prevented,
thereby improving a safety.

[0037] Further, the gril member defines the suction
passage and the discharge passage and the grill ribs
defining the discharge passage extend in a direction
same as or similar to a flow direction of air forming a
vortex flowing in a spiral manner. Therefore, a discharge
performance is improved and thus a suction performance
is improved.

[0038] Further, accordingto the presentdisclosure, the
vortex forming apparatus is positioned in the case form-
ing the ventilation apparatus. Therefore, the vortex form-
ing apparatus may be easily accessed by the user, there-
by facilitating the service of the vortex forming apparatus.
[0039] The filter may be mounted and replaced easily
and quickly only by a simple and easy operation of in-
serting the filter into the filter mounting space defined in
the grill member or extracting the filter from the filter
mounting space. Thus, a structure for preventing the con-
tamination of the ventilation apparatus may be easily and
efficiently mounted.

[BRIEF DESCRIPTION OF DRAWINGS]
[0040]

FIG. 1illustrates a cooking device according to a first
embodiment of the present disclosure.

FIG. 2 is a bottom view of a ventilation apparatus
according to an embodiment of the present disclo-
sure.

FIG. 3 is a top view of a ventilation apparatus ac-
cording to a first embodiment of the present disclo-
sure.

FIG. 4 is a vertical cross-section view of a ventilation
apparatus according to a first embodiment of the
present disclosure.
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FIG. 5 is a plan view of a grill member according to
a first embodiment of the present disclosure.

FIG. 6 illustrates a flow of air generated during an
operation of a ventilation apparatus according to a
first embodiment of the present disclosure.

FIG. 7 is a plan view of a grill member according to
a second embodiment of the present disclosure.
FIG. 8 is a plan view of a grill member according to
a third embodiment of the present disclosure.

FIG. 9 is a plan view of a grill member according to
a fourth embodiment of the present disclosure.
FIG. 10 is a plan view of a grill member according to
a fifth embodiment of the present disclosure.

FIG. 11 is a plan view of a grill member according to
a sixth embodiment of the present disclosure.

FIG. 12 illustrates a ventilation apparatus according
to a seventh embodiment of the present disclosure.
FIG. 13 is a perspective view illustrating a ventilation
apparatus according to an eighth embodiment of the
present disclosure.

FIG. 14 is a bottom perspective view of a ventilation
apparatus illustrated in FIG. 13.

FIG. 15 is a cross-sectional view taken along a line
"A-A"in FIG. 13.

FIG. 16 is a cross-sectional view illustrating an inter-
nal structure of a blower illustrated in FIG. 15.

FIG. 17 is a perspective view of a portion of a vortex
forming apparatus illustrated in FIG. 15.

FIG. 18 is a front view of a vortex forming apparatus
illustrated in FIG. 17.

FIGS. 19 to 21 illustrate a manufacturing process of
a vortex forming apparatus illustrated in FIG. 18.
FIG. 22 illustrates a flow of air in a vortex forming
apparatus illustrated in FIG. 18.

FIG. 23 is a perspective view illustrating another ex-
ample of a vortex forming apparatus illustrated in
FIG. 17.

FIG. 24 is a front view of a vortex forming apparatus
illustrated in FIG. 23.

FIG. 25 illustrates a flow of air in a vortex forming
apparatus illustrated in FIG. 24.

FIG. 26 is a perspective view illustrating a grill mem-
ber and a filter illustrated in FIG. 15.

FIG. 27 is a cross-sectional view taken along a line
"B-B" in FIG. 26.

FIG. 28 is a bottom view illustrating a state in which
a grill member is coupled to a main body.

FIGS. 29 and 30 are cross-sectional views illustrat-
ing a state in which a filter is installed on a grill mem-
ber.

[DETAILED DESCRIPTIONS]

[0041] Hereinafter, some embodiments of the present
disclosure will be described in detail with reference to the
exemplary drawings. In adding the reference numerals
to the components of each drawing, it should be noted
that the identical or equivalent component is designated

10

15

20

25

30

35

40

45

50

55

by the identical numeral even when they are displayed
on otherdrawings. Further, in describing the embodiment
of the present disclosure, a detailed description of well-
known features or functions will be ruled out in order not
to unnecessarily obscure the gist of the present disclo-
sure.

[0042] In describing the components of the embodi-
ment according to the present disclosure, terms such as
first, second, "A", "B", (a), (b), and the like may be used.
These terms are merely intended to distinguish one com-
ponent from another component, and the terms do not
limitthe nature, sequence or order of the constituent com-
ponents. It will be understood that when a component is
referred to as being "connected to", or "coupled to" an-
other component, it can be directly on, connected to, or
coupled to the other component, or one or more inter-
vening components may be present.

[0043] FIG. 1 illustrates a cooking device according to
a first embodiment of the present disclosure.

[0044] Referringto FIG. 1, a cooking device 1 accord-
ing to a first embodiment of the present disclosure may
be installed on a wall W and the like of a kitchen as an
example. Thatis, in the present embodiment, the cooking
device 1 may be a wall-mountable microwave oven. As
long as the cooking device 1 may be installed on the wall
W, thereis no restriction on a type of the cooking device 1.
[0045] The cooking device 1 may include a main body
10 having a cooking space 11 defined therein and a door
12 connected to the main body 10 to open and close the
cooking space 11.

[0046] Therefore, the cooking device 1 may perform a
cooking of foods housed in the cooking space 11.
[0047] The cookingdevice 1 may furtherinclude a ven-
tilation apparatus 20 for suctioning contaminated air from
outside and discharging back the suctioned air out of the
cooking device 1.

[0048] The ventilation apparatus 20 may be disposed
on a bottom surface of the main body 10, but not limited
thereto. Further, the main body 10 may include an outlet
(not shown) through which air flowing by the ventilation
apparatus 20 is discharged.

[0049] In addition, the main body 10 may further in-
clude a suction fan 14 that operates to suction the con-
taminated air and an air flow path 13 through which the
contaminated air flows.

[0050] Therefore, the contaminated air suctioned by
the ventilation apparatus 20 may be discharged through
the outlet after flowing through the air flow path 13 in the
main body 10. Alternatively, the outlet of the ventilation
apparatus 20 may be arranged to communicate with a
ventilation apparatus hole defined in the wall in a state
where the ventilation apparatus 20 is installed on the
main body 10.

[0051] The ventilation apparatus 20 may operate inde-
pendently of a cooking operation of the main body 10.
[0052] That is, only the cooking may be performed in
the cooking device 1, or only the exhausting may be per-
formed by the ventilation apparatus 20 in the cooking
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device 1, or the cooking and the exhausting may be si-
multaneously performed.

[0053] The cooking device 1 may be located above a
further cooking device 2 in the kitchen, in one example.
The ventilation apparatus 20 may suction and discharge
contaminated air generated in a process of cooking food
by the further cooking device 2.

[0054] Hereinafter, the ventilation apparatus 20 will be
described in detail.

[0055] FIG.2isabottomview ofaventilation apparatus
according to an embodiment of the present disclosure.
In addition, FIG. 3 is a top view of a ventilation apparatus
according to a firstembodiment of the presentdisclosure.
In addition, FIG. 4 is a vertical cross-section view of a
ventilation apparatus according to a first embodiment of
the present disclosure. In addition, FIG. 5 is a plan view
of a grill member according to a first embodiment of the
present disclosure.

[0056] Referring to FIGS. 2 to 5, the ventilation appa-
ratus 20 according to the first embodiment of the present
disclosure may include a case 21 providing a flow path
for the contaminated air.

[0057] The case 21 may be coupled to the bottom sur-
face of the main body 10. The case 21 may have a flow
hole 211 defined therein through which the air flows.
[0058] The case 21 may have a flow guide 22 having
an inlet 223 through which the air inflows.

[0059] The flow guide 22 may be fastened to the case
21 by a fastening member or may be integrally formed
with the case 21.

[0060] The ventilation apparatus 20 may further in-
clude a vortex forming apparatus. The vortex forming ap-
paratus may include a driving motor 50 and a swirler 30
thatreceives power from the driving motor 50 and rotates.
[0061] The swirler 30 rotates to discharge back a por-
tion of the air inflowed through the flow hole 211 out of
the case 21.

[0062] The driving motor 50 may be mounted in a
mounting portion 23. The mounting portion 233 may be
coupled to a top surface of the flow guide 22 or may be
integrally formed on an upper side of the flow guide 22.
[0063] The flow guide 22 may include a depression
221 for guiding a flow of the air. The inlet 223 may be
formed in the depression 221, in one example.

[0064] The swirler 30 may be located in a space 222
defined by the depression 221. Thus, the swirler 30 may
be positioned below the inlet 223.

[0065] The mounting portion 23 may include a support-
er 231 to which the driving motor 50 is coupled and sup-
porting the driving motor 50 and a connection portion 232
for connecting the supporter 231 to the flow guide 22.
[0066] The supporter 231 may be positioned lower
than the inlet 223. Therefore, the driving motor 50 may
pass through the inlet 223 while the driving motor 50 is
mounted on the supporter 231.

[0067] The driving motor 50 may be fastened to the
supporter 231 at an above of the supporter 231.

[0068] Thus, a portion of the driving motor 50 may be
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positioned higher than the inlet 223, while the other por-
tion thereof may be positioned lower than the inlet 223.
[0069] According to the present embodiment, as the
driving motor 50 is mounted in the mounting portion 23
of the case 21, the driving motor 50 may be easily in-
stalled and a vertical level of the ventilation apparatus 20
may be reduced.

[0070] Particularly, as the driving motor 50 passes
through the inlet 223 of the case 21 and a portion of the
driving motor 50 is positioned lower than the inlet 223,
the vertical level of the ventilation apparatus 20 may be
further reduced.

[0071] At least a portion of the supporter 231 may be
positioned to overlap the inlet 223 vertically so that the
driving motor 50 passes through the inlet 223.

[0072] In this connection, the supporter 231 may be
formed in a shape like a "C-shape" such that the sup-
porter 231 stably supports the driving motor 50 and a
flow resistance caused by the supporter 231 is mini-
mized.

[0073] The swirler 30 may include a rotating plate 310
that rotates and a plurality of blades 320 arranged in a
circumferential direction along a rim of the plate 310.
[0074] The rotation plate 310 may have a through hole
330 defined therein through which the contaminated air
passes.

[0075] The swirler 30 may include a shaft coupling por-
tion 340 for coupling with a shaft 51 of the driving motor
50 and at least one connecting rib 350 for connecting the
shaft coupling portion 340 to the rotating plate 310.
[0076] The through hole 330 may be arranged to over-
lap with the inlet 223 of the case 21 in the vertical direction
for a smooth flow of the contaminated air.

[0077] The plurality of blades 320 may be disposed on
a bottom surface of the rotating plate 310 and may be
spaced apart from each other in the circumferential di-
rection of the rotating plate 310. The shaft coupling por-
tion 340 may be positioned below the rotating plate 310.
[0078] Therefore, the shaft 51 of the driving motor 50
may be connected to the shaft coupling portion 340 after
passing through the through hole 330 of the rotating plate
310. At this time, a portion of the driving motor 50 may
pass through the through hole 330 of the rotating plate
310.

[0079] The shaft coupling portion 340 may be posi-
tioned lower than the plurality of blades 320. In addition,
the shaft coupling portion 340 may be positioned in the
space 222 defined by the depression 221.

[0080] The supporter231 may be positioned above the
shaft coupling portion 340. The supporter 231 may pass
through the through hole 330 of the rotating plate 310,
although not limited thereto.

[0081] According to the embodiment, as the shaft cou-
pling portion 340 is connected to the shaft51 of the driving
motor 50 while being positioned below the rotating plate
310, a distance between the swirler 30 and the driving
motor 50 is minimized so that the vertical level of the
ventilation apparatus 20 may be reduced.
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[0082] The flow guide 22 may include a guide surface
224 whichis inclined downwardly and outwardly of a cen-
tral portion such that a vortex may be formed below the
flow guide 22 by the swirler 30.

[0083] The guide surface 224 may be an inclined sur-
face or a rounded surface.

[0084] When the swirler 30 rotates in one direction, the
blade 320 of the swirler 30 pushes out a portion of the
contaminated air flowing toward the through hole 330 of
the rotating plate 310 outwardly of the rotating plate 310
in the radial direction.

[0085] In this connection, in order to form the vortex
below the flow guide 22, the air pushed out in the radial
direction should flow outwardly of a center of the swirler
30 while flowing downwardly. The guide surface 224 is
inclined downwardly and outwardly such that the air
pushed out in the radial direction flows downwardly.
[0086] Since the flow guide 22 includes the guide sur-
face 224 as described above, a flow direction of the air
pushed outwardly of the radial direction of the rotating
plate 310 by the blade 320 of the swirler 30 is changed
downwardly by the guide surface 224.

[0087] Astheair pushed by the blade 320 of the swirler
30 flows along the guide surface 224, air deviated from
the guide surface 224 of the flow guide 22 may flow in a
downwardly inclined manner.

[0088] When the contaminated air passes through the
flow hole 211 of the case 21, not only the contaminated
air passing through the flow hole 211 but also surrounding
air passes through the flow hole 211 of the case 21. The
vortex may be formed below the swirler 30 by this flow
of air.

[0089] Thatis, as the flow guide 22 guides the air flow-
ing in the radial direction of the swirler 30 downwardly,
the vortex may be effectively formed below the swirler 30.
[0090] The ventilation apparatus 20 may further in-
clude a grill member 400 coupled to the case 21 and
covering the swirler 30.

[0091] The grill member 400 may be disposed on an
outer surface of the case 21 and coupled to the case 21.
[0092] The air below the ventilation apparatus 20 may
pass through the grill member 400 and ascend. A portion
of the air that has passed through the grill member 400
passes through the inlet 223 of the flow guide 22, and
the other portion thereof flows in the radial direction by
the swirler 30, then descends along the guide surface
224, and is discharged back out of the ventilation appa-
ratus 20 through the grill member 400.

[0093] That s, the grill member 400 not only provides
a suction passage for the air, but also provides a dis-
charge passage for the air to form the vortex.

[0094] The ventilation apparatus 20 may further in-
clude a filter 500 disposed below the grill member 400
for filtering the air flowing into the ventilation apparatus
20.

[0095] Inthis connection, the filter 500 may be installed
on a central portion of the grill member 400 and may have
a diameter smaller than a diameter of the grill member
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400. In one example, the filter 500 may be arranged on
the grill member 400 to overlap with a portion or all of the
suction passage in the vertical direction.

[0096] Accordingly, the filter 500 performs the filtering
before the air passes through the grill member 400, but
does not act as a passage resistance of the air dis-
charged through the grill member 400.

[0097] The contaminated air generated during the
cooking process of the food contains oil content. The oil
content is filtered by the filter 500, so that the passage
in the ventilation apparatus 20 may be less contaminated
by the oil. In the present disclosure, since the filter 500
is installed and supported on the grill member 400, the
grill member 400 may be referred to as a filter support.
[0098] Referring to FIG. 5, in one example, the grill
member 400 may be formed in a disc shape, but is not
limited thereto, and may be formed in a polygonal plate
shape.

[0099] The grill member 400 may include an outer
frame 410 having a diameter larger than a diameter of
the flow hole 211 of the case 21. The outer frame 410
may include one or more fastening holes 412 to be fas-
tened to the case 21 by a fastening member such as a
screw.

[0100] The outer frame 410 may be formed in a ring
shape, but is not limited thereto.

[0101] The grill member 400 may include grill ribs 420
extending spirally outwardly of a central point of an inner
region of the outer frame 410. That is, the grill ribs 420
are extended in a rounded manner and are continuous.
Alternatively, the grill rib 420 may be described as being
extending spirally from an inner peripheral surface of the
outer frame 410 toward the central point.

[0102] Further, in order to prevent sagging of the spi-
rally extending grill ribs 420, the grill member 400 may
further include a support rib 430 (extending in the radial
direction) extending from the inner peripheral surface of
the outer frame 410 to the central portion.

[0103] In this connection, the grill ribs 420 and the sup-
port rib 430 may be integrally formed.

[0104] In addition, as the grill ribs 420 extend spirally,
the grill rib 420 defines a plurality of air flow paths.
[0105] In this connection, some of the plurality of air
flow paths serve as a discharge passage 440 and re-
maining air flow paths serve as a suction passage 442.
[0106] The suction passage 442 is positioned at the
central portion of the grill member 400 and the discharge
passage 440 is positioned to surround the suction pas-
sage 442. That is, the suction passage 442 is positioned
inwardly of the discharge passage 440.

[0107] In this connection, the filter 500 may be dis-
posed to partially or entirely cover the suction passage
442,

[0108] In the present disclosure, when the swirler 30
rotates, air flowing toward a center of rotation of the swirl-
er 30 flows in the radial direction by the blade 320 of the
swirler 30. In this connection, the air flowing in the radial
direction actually flows outwardly in a spiral manner by
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the rotation of the swirler 30.

[0109] As the extending direction of the grill rib 420 is
the same as or similar to the flow direction of the air for
the vortex formation as in the present disclosure, the grill
rib 420 is prevented from acting as the passage resist-
ance of the air for the vortex formation, thereby improving
a discharge performance in the discharge passage 440.
When the discharge performance in the discharge pas-
sage 440 is improved as described above, not only the
vortex formation becomes smooth but also a suction per-
formance may be improved.

[0110] Hereinafter, an operation of the ventilation ap-
paratus 20 will be described.

[0111] FIG. 6 illustrates a flow of air generated during
an operation of a ventilation apparatus according to a
first embodiment of the present disclosure.

[0112] Referring to FIGS. 1 to 6, when an operation
command of the ventilation apparatus 20 is input, the
driving motor 50 and the suction fan 14 are turned on.
When the suction fan 14 is turned on, a suction force acts
on the flow hole 211, and the swirler 30 rotates in one
direction.

[0113] When the swirler 30 rotates in one direction, the
blade 320 of the swirler 30 pushes the contaminated air
flowing toward the through hole 330 of the rotating plate
310 outwardly of the rotating plate 310 in the radial di-
rection.

[0114] Further, when the contaminated air passes
through the flow hole 211 of the case 21, not only the
contaminated air passing through the flow hole 211 but
also the surrounding air also tries to pass through the
flow hole 211. The vortex is formed below the rotating
plate 310 by thus like flow of the air.

[0115] In the present embodiment, as the flow guide
22 of the case 21 guides the air (the air for forming the
vortex) flowing in the radial direction of the swirler 30
downwardly, the vortex may be effectively formed.
[0116] In addition, since the extending direction of the
grill rib 420 is the same as or similar to the flow direction
of the air for the vortex formation, the air for the vortex
formation may smoothly pass through the discharge pas-
sage 440 of the grill member 400, thereby improving the
discharge performance and the suction performance.
[0117] FIG. 7isa plan view of a grillmember according
to a second embodiment of the present disclosure.
[0118] The present embodiment is identical to the first
embodiment in other portions but differs in a form of the
grill member. Therefore, only the characteristic portion
of the present embodiment will be described below.
[0119] Referring to FIG. 7, a grill member 401 accord-
ing to a second embodiment of the present disclosure
may include an outer frame 410 that is fixed to the case
21. The outer frame 410 may be formed in a ring shape,
butis not limited thereto, and may have a diameter larger
than the diameter of the flow hole 211 of the case 21.
[0120] The grill member 401 may further include an
inner frame 414 positioned in an inner region formed by
the outer frame 410. The inner frame 414 may be formed
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in aring shape or a disc shape, but is not limited thereto.
[0121] The grill member 401 may include a plurality of
grill ribs 422 extended in a circular manner positioned
between the outer frame 410 and the inner frame 414
and a support rib 430 for connecting two adjacent grill
ribs 422 in the radial direction.

[0122] In another respect, the grill member 401 may
include aplurality of support ribs 430 connecting the outer
frame 410 and the inner frame 414 in the radial direction
and a plurality of arc-shaped grill ribs 422, each of which
connecting the two adjacent support ribs 430.

[0123] Inany case, each of the plurality of grill ribs 422
has a rounded shape. Further, a discharge passage 440
and a suction passage 442 are definedin the grillmember
401 by the plurality of spaced grill ribs 422.

[0124] In this connection, some of the plurality of grill
ribs 422 define the discharge passage 440 and the others
define the suction passage 442.

[0125] The filter 500 may be disposed to partially or
entirely cover the suction passage 442.

[0126] Asdescribed above, the contaminated air pass-
es through the suction passage 442, and a portion of the
air that has passed through the suction passage 442
passes through the discharge passage 440.

[0127] Also in the present embodiment, the plurality of
grill ribs 422 defining the discharge passage 440 extend
in a direction same as or similar to the flowing direction
of the air for the vortex formation. Thus, the plurality of
grill ribs 422 are prevented from acting as the passage
resistance of the air, thereby improving a discharge per-
formance and a suction performance of the air through
the grill member 401.

[0128] FIG.8is aplan view of a grill member according
to a third embodiment of the present disclosure.

[0129] The present embodiment is identical to the first
embodiment in other portions but differs in a form of the
grill member. Therefore, only the characteristic portion
of the present embodiment will be described below.
[0130] Referring to FIG. 8, a grill member 402 accord-
ing to a third embodiment of the present disclosure may
include an outer frame 410. The outer frame 410 may be
formed in aring shape, but is not limited thereto, and may
have a diameter larger than the diameter of the flow hole
211 of the case 21.

[0131] The grill member 402 may further include an
inner frame 416 positioned in an inner region formed by
the outer frame 410. The inner frame 416 may be formed
in aring shape or a disc shape, but is not limited thereto.
[0132] The grill member 402 may include a plurality of
first grill ribs 423 of a circular shape positioned between
the outerframe 410andtheinnerframe 416 and a second
grill rib 426 positioned inside a region formed by the inner
frame 416.

[0133] The second grill rib 426 may be formed in a
lattice shape. Further, the plurality of first grill ribs 423
may be connected to each other by a support rib 432.
[0134] In another respect, the grill member 402 may
include aplurality of support ribs 432 connecting the outer
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frame 410 and the inner frame 416 in the radial direction,
the plurality of arc-shaped first grill ribs 423 connecting
two adjacent support ribs 432, and the second grill rib
426 positioned inside the region defined by the inner
frame 416. Also in this case, the second grill ribs 426
may be formed in the lattice form.

[0135] In any case, the plurality of first grill ribs 423
define a discharge passage 440 and the second grill rib
426 defines a suction passage 442. Further, the filter 500
may partially or entirely cover the suction passage 442.
[0136] Also in the present embodiment, the first grill
ribs 423 defining the discharge passage 440 extend in a
direction same as or similar to the flowing direction of the
air for the vortex formation. Thus, the plurality of grill ribs
426 are prevented from acting as the passage resistance
of the air, thereby improving a discharge performance
and a suction performance of the air through the grill
member 402.

[0137] In summary of the present embodiment, in the
grill member 402, the first grill rib 423 defining the dis-
charge passage 440 and the second grill rib 426 defining
the suction passage 442 may have different shapes or
may have the same shape but different configurations.
In addition, at least the first grill rib 423 defining the dis-
charge passage 440 may be rounded to improve the dis-
charge performance.

[0138] In this connection, since the air passes through
the suction passage 442 in the vertical direction, there is
no possibility that the suction performance is lowered
even when the second grill rib 426 defining the suction
passage 442 is not rounded.

[0139] FIG. 9isa plan view of a grillmember according
to a fourth embodiment of the present disclosure.
[0140] The present embodiment is identical to the first
embodiment in other portions but differs in a form of the
grill member. Therefore, only the characteristic portion
of the present embodiment will be described below.
[0141] Referring to FIG. 9, a grill member 403 accord-
ing to a fourth embodiment of the present disclosure may
include an outer frame 410 that is fixed to the case 21.
The outer frame 410 may be formed in a ring shape, but
is not limited thereto, and may have a diameter larger
than the diameter of the flow hole 211 of the case 21.
[0142] The grill member 403 may further include an
inner frame 416 positioned in an inner region defined by
the outer frame 410. The inner frame 416 may be formed
in aring shape or a disc shape, but is not limited thereto.
[0143] The grill member 403 may include a plurality of
grill ribs 417 for defining a discharge passage 440 and a
suction passage 442.

[0144] In this connection, a plurality of grill ribs 417
may include a plurality of first grill ribs 417a, each of which
connecting two points of the outer frame 410, a plurality
of second grill ribs 417b, each of which connecting the
outer frame 410 and the inner frame 416, and a plurality
ofthird grillribs 417c, each of which connecting two points
of the inner frame 416.

[0145] Further, each of the plurality of third grill ribs
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417c connecting the two points of the inner frame 416
defines a suction passage 442. In addition, each of the
plurality of first and second grill ribs 417a and 417b po-
sitioned between the innerframe 416 and the outer frame
410 defines a discharge passage 440.

[0146] In this embodiment, since the plurality of grill
ribs 417 are not rounded but arranged in parallel, a dis-
charge performance of the grillmember 403 is somewhat
lower than that of the previous embodiment, but is ad-
vantageous in that it is easy to manufacture.

[0147] Further, the first grill rib 417a of the plurality of
grill ribs 417 is in a straight line shape connecting the two
points of the outer frame 410 and is in a direction similar
to the flow direction of the air flowing in a spiral manner,
thereby improving a discharge performance.

[0148] FIG. 10is a plan view of a grill member accord-
ing to a fifth embodiment of the present disclosure.
[0149] The present embodiment is identical to the first
embodiment in other portions but differs in a form of the
grill member. Therefore, only the characteristic portion
of the present embodiment will be described below.
[0150] Referringto FIG. 10, a grillmember 404 accord-
ing to a fifth embodiment of the present disclosure may
include an outer frame 410 that is fixed to the case 21.
The outer frame 410 may be formed in a ring shape, but
is not limited thereto.

[0151] The grill member 404 may include a plurality of
support ribs 418a, 418b, and 418c extending from an
inner region defined by the outer frame 410 toward a
central portion.

[0152] The plurality of support ribs 418a, 418b, and
418c may be arranged such that two support ribs form
120 degrees, but are not limited thereto.

[0153] The grill member 404 may include a plurality of
grill ribs for defining a discharge passage 440 and a suc-
tion passage 442.

[0154] The plurality of grill ribs may include a plurality
of first grill ribs 429a, each of which connecting two points
of the outer frame 410 and a plurality of second grill ribs
418b, each of which connecting two adjacent support
ribs 418a 418b, and 418c.

[0155] At least some of the plurality of first grill ribs
429a may define the discharge passage 440 and at least
some of the plurality of second grill ribs 429b may define
the suction passage 442.

[0156] Each of the grill ribs 429a and 429b has a
straight line shape. In the present embodiment, a line
connecting the second grill ribs 429b with each other may
be arranged in a triangular shape when the grill member
404 is viewed as a whole.

[0157] According tothe presentdisclosure, thefirst grill
rib 429a of the plurality of grill ribs is in a straight line
shape connecting the two points of the outer frame 410
and is in a direction similar to the flow direction of the air
flowing in a spiral manner, thereby improving a discharge
performance.

[0158] FIG. 11 is a plan view of a grill member accord-
ing to a sixth embodiment of the present disclosure.
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[0159] The present embodiment is identical to the first
embodiment in other portions but differs in a form of the
grill member. Therefore, only the characteristic portion
of the present embodiment will be described below.
[0160] ReferringtoFIG. 11, agrillmember 405 accord-
ing to a sixth embodiment of the present disclosure may
include an outer frame 410 that is fixed to the case 21.
The outer frame 410 may be formed in a ring shape, but
is not limited thereto.

[0161] The grill member 405 may include a plurality of
support ribs 434 extending from an inner region formed
by the outer frame 410 toward a central portion.

[0162] The plurality of support ribs 434 may be ar-
ranged such that two adjacent support ribs form 90 de-
grees, but are not limited thereto.

[0163] The grill member 405 may include a plurality of
grill ribs for defining a discharge passage 440 and a suc-
tion passage 442.

[0164] The plurality of grill ribs may include a plurality
offirstgrill ribs 427a, each of which connecting two points
of the outer frame 410 and a plurality of second grill ribs
427b, each of which connecting two adjacent support
ribs 434.

[0165] At least some of the plurality of first grill ribs
427a may define the discharge passage 440 and at least
some of the plurality of second grill ribs 427b may define
the suction passage 442.

[0166] Each of the grill ribs 427a and 427b has a
straight line shape. In the present embodiment, a line
connecting the second grill ribs 427b with each other may
be arranged in a square shape or a rectangular shape
when the grill member 405 is viewed as a whole.
[0167] Accordingtothe presentdisclosure, the firstgrill
rib 427a of the plurality of grill ribs is in a straight line
shape connecting the two points of the outer frame 410
and is in a direction similar to the flow direction of the air
flowing in a spiral manner, thereby improving a discharge
performance.

[0168] FIG. 12 illustrates a ventilation apparatus ac-
cording to a seventh embodiment of the present disclo-
sure.

[0169] Referring to FIG. 12, a ventilation apparatus 70
ofthe present embodiment may be a hood thatis installed
independently of the cooking device 2 in the kitchen.
[0170] The ventilation apparatus 70 may be installed
on the wall W or at a position adjacent to the wall W in
the kitchen and furniture pieces 3 and 4 may be installed
around the ventilation apparatus 70.

[0171] Further, the cooking device 2 may be located
below the ventilation apparatus 70.

[0172] The ventilation apparatus 70 may generally in-
clude a first casing 72 and a second casing 74. The suc-
tion fan (see 14 in FIG. 1) described in the first embodi-
ment may be positioned in the first casing 72 and the
vortex forming apparatus described in the first embodi-
ment may be positioned in the second casing 74.
[0173] Further, the grill member described in the first
to sixth embodiments may be installed on a bottom sur-
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face of the second casing 74.

[0174] FIG. 13 is a perspective view illustrating a ven-
tilation apparatus according to an eighth embodiment of
the present disclosure. In addition, FIG. 14 is a bottom
perspective view of a ventilation apparatus illustrated in
FIG. 13. In addition, FIG. 15 is a cross-sectional view
taken along a line "A-A" in FIG. 13.

[0175] Referringto FIGS. 13 to 15, a ventilation appa-
ratus 80 according to the present embodiment includes
a main body 800 (or a case) and a blower 900.

[0176] The main body 800 forms an outer surface of
the ventilation apparatus 80 according to the presentem-
bodiment and may include a lower housing 810 and an
upper housing 820.

[0177] The lower housing 810 is disposed at a lower
portion of the main body 800 and a space through which
air suctioned through air intakes 810a and 810b (or flow
holes) flows is defined in the lower housing 810. In the
present embodiment, the lower housing 810 is illustrated
as being formed in a flat box shape having a front and
rear directional length and a lateral width thereof larger
than a vertical level thereof.

[0178] The air intakes 810a and 810b are defined in a
bottom surface of the lower housing 810 formed as de-
scribed above. The air intakes 810aand 810b are defined
to pass through the bottom surface of the lower housing
810 to define passages for suctioning outside air into the
space inside the lower housing 810.

[0179] Inthe presentembodiment, the airintakes 810a
and 810b may include a main air intake 810a and an
auxiliary air intake 810b.

[0180] According to this, the main air intake 810a is
disposed at a widthwise center of the lower housing 810
to define a passage for suctioning the outside air into the
spaceinside the lower housing 810 at the widthwise cent-
er of the lower housing 810.

[0181] Inaddition, each auxiliary air intake 810b is dis-
posed at each of both sides in the width direction of the
lower housing 810. Each auxiliary air intake 810b is dis-
posed at a predetermined distance from the main air in-
take 810a along the width direction of the lower housing
810 to define a path, along which the outside air is suc-
tioned into the space in the lower housing 810, at each
ofthe both sides in the width direction of the lower housing
810.

[0182] As a result, the ventilation apparatus 80 of the
present embodiment may extend, in the width direction
thereof, regions at which the air may be suctioned not
only as far as to regions around the main air intake 810a
but also as far as to regions around the auxiliary air intake
810b. Therefore, contaminants in a larger region may be
efficiently collected and discharged.

[0183] Accordingtothe presentembodiment, the lower
housing 810 may be provided in a shape in which a suc-
tion duct 811 and a lower panel 815 are coupled to each
other in a vertical direction.

[0184] The suction duct 811 is in a form of a flat box
with an open bottom surface. The lower panel 815 is cou-
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pled to the open bottom surface of the suction duct 811.
In addition, a space having upper and side portions there-
of surrounded by the suction duct 811 and a lower portion
thereof surrounded by the lower panel 815 is defined in
the suction duct 811. Further, the upper housing 820 is
connected to a top surface of the suction duct 811. In
addition, a connection between the suction duct 811 and
the upper housing 820 is opened such that inside of the
housing 810 and inside of the upper housing 820 are
connected to each other.

[0185] Thelowerpanel815is coupled toan open lower
portion of the suction duct 811 to form the bottom surface
of the lower housing 810. The lower panel 815 has a
width directional length shorter than that of the suction
duct 811, and is installed on the bottom surface of the
suction duct 811 such that a widthwise center thereof is
positioned

[0186] at a widthwise center of the suction duct 811.
Thereby, each gap is defined between each widthwise
end of the lower panel 815 and each widthwise end of
the suction duct 811. In addition, each gap thus defined
in each of both sides in width direction of the lower hous-
ing 810 may be provided as the auxiliary air intake 810b.
[0187] A depression 816 is defined in the lower panel
815. The depression 816 is defined in a substantially cen-
tral portion of the lower panel 815 in a form depressed
inwardly of the lower housing 810. Further, the main air
intake 810a is defined to pass through this depression
816 in the vertical direction.

[0188] The upper housing 820 is disposed at an upper
portion of the main body 800 and a receiving space is
defined in the upper housing 820. In the present embod-
iment, the upper housing 820 is illustrated as being
formed in a box shape with an open bottom surface. The
open bottom surface of the upper housing 820 is con-
nected to an open top surface of the lower housing 810,
so that the air suctioned through the lower housing 810
may flow into the receiving space inside the upper hous-
ing 820.

[0189] Further, the blower 900 is installed in the receiv-
ing space inside the upper housing 820. The blower 900
is installed inside the upper housing 820, that is, the re-
ceiving space inside the main body 800 to form an air
flow for suctioning the outside air into the main body 800
through the air intakes 810a and 810b.

[0190] In addition, the ventilation apparatus 80 in the
presentembodiment may furtherinclude a vortex forming
apparatus 1000. The vortex forming apparatus 1000 is
installed inside the main body 800, more specifically in-
side the lower housing 810 to form a vortex in regions
around the air intakes 810a and 810b so as to induce the
suction of the outside air into the main body 800 through
the air intakes 810a and 810b.

[0191] FIG. 16 is a cross-sectional view illustrating an
internal structure of a blower illustrated in FIG. 15.
[0192] Referring to FIGS. 15 and 16, the blower 900
may include a scroll housing 910, an impeller 920, and
a first driving portion 930.
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[0193] The scroll housing 910 forms an outer surface
of the blower 900. In addition, a suction hole 910a is
defined in a side portion of the scroll housing 910 to define
a path through which the outside air is suctioned into the
impeller 920. Each suction hole 910a is defined in each
of both side portions of the scroll housing 910. Each suc-
tion hole 910a serves as a suction path through which
the blower 900 suctions the air through each of both side
portions thereof.

[0194] Inthe presentembodiment, the suction housing
910 is illustrated as being formed in a shape including a
horizontal cylindrical shape in which both side portions
thereof are opened. Further, each open both side por-
tions of the scroll housing 910 is provided as the suction
hole 910a.

[0195] A receiving space forreceiving the impeller 920
is defined in the scroll housing 910. An inner peripheral
surface of the scroll housing 910 facing the receiving
spaceis formed as a curved surface surrounding an outer
peripheral surface of the impeller 920.

[0196] A discharge portion 915 is provided above the
scroll housing 910. A discharge port connected to the
receiving space inside the scroll housing 910 is defined
in the discharge portion 915. This discharge port defines
a path through which the air suctioned into the receiving
space in which the impeller 920 is received is discharged
to the outside of the blower 900.

[0197] The discharge portion 915 may pass through
the upper housing 820 in an upward direction and pro-
trude upwardly of the main body 800. Further, the dis-
charge portion 915 may be disposed on an outer surface
of the main body 900 and connected to an external duct
(not shown). Thus, the air suctioned into the receiving
space in which the impeller 920 is received may be dis-
charged to the outside through the discharge port defined
in the discharge portion 915 and the external duct con-
nected to the discharge port.

[0198] The impeller 920 is provided to be rotatable
about a shaft extending in a lateral direction. A space
through which the air suctioned through both side por-
tions of the impeller 920 is inflowed is defined in this im-
peller 920.

[0199] The impeller 920 includes a hub 921 having a
rotation shaft connection portion to which a rotation shaft
of a motor provided in a first driving portion 930 is con-
nected. The impeller 920 connected to the rotation shaft
of the motor provided in the first driving portion 930 via
the hub 921 may be rotated about the shaft extending in
the lateral direction.

[0200] In addition, the impeller 920 may include a first
blade 923 formed on one side of the hub 921, i.e., on a
left side surface of the hub 921 and a second blade 925
formed on the other side surface of the hub 921, i.e., on
a right side of the hub 921.

[0201] The impeller 920 may include a turbo fan, a si-
rocco fan, or the like. When the impeller 920 includes the
turbo fan, the first blade 923 and the second blade 925
may be in a form of a blade with a curved rear portion.
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[0202] When the impeller 920 includes the sirocco fan,
the first blade 923 and the second blade 925 may be
respectively formed in a multi-blade shape of the sirocco
fan.

[0203] The first blade 923 may be installed to be posi-
tioned between the left side surface of the hub 921 and
a left side surface of the scroll housing 910 to be spaced
apart from the left side surface of the scroll housing 910
to some extent. The second blade 925 may be installed
to be positioned between the right side surface of the hub
921 and a right side surface of the scroll housing 910 to
be spaced apart from the right side surface of the scroll
housing 910 to some extent.

[0204] The first driving portion 930 is provided to pro-
vide power for rotating the impeller 920. This first driving
portion 930 may include a rotor 931, which is a rotating
portion of the motor, a stator 933, which is a stationary
portion of the motor, a motor case 935, which forms an
outer surface of the motor and receives the rotor 931 and
the stator 933 therein, and a shaft 937 rotating together
with the rotor 931. A connection between the first driving
portion 930 and the impeller 920 is accomplished by a
coupling between the shaft 937 and the hub 921. This
causes the power generated from the first driving portion
930 to be transmitted to the impeller 920 via the shaft
937 and the hub 921, thereby rotating the impeller 920.
[0205] The blower 900 having the above components
may be operated in one of a plurality of modes distin-
guished from each other based on an air volume suc-
tioned by the blower 900.

[0206] For example, the blower 900 may be operated
in a high air volume mode that generates, with a high
level of the air volume, an airflow that suctions the outside
air into the main body 800 through the air intakes 810a
and 810b. Alternatively, the blower 900 may be operated
in a low air volume mode that generates suction airflow
having a flow speed that is relatively low compared with
the high air volume mode.

[0207] Whether the blower 900 is operated in the high
air volume mode or in the low air volume mode may be
determined by a rotational speed of the first driving por-
tion 930 that rotates the impeller 920. That is, as the first
driving portion 930 is operated to rotate the impeller 920
at a high speed, the blower 900 may be operated in the
high air volume mode. On the other hand, as the first
driving portion 930 is operated to rotate the impeller 920
atarelatively low speed, the blower 900 may be operated
in the low air volume mode.

[0208] When the blower 900 is operated in the high air
volume mode, a suction airflow having a high flow speed
may be formed such that contaminants farther away may
be suctioned, thereby increasing a collection efficiency
for the contaminant of the ventilation apparatus 80.
[0209] When the blower 900 is operated in the low air
volume mode, the speed of the suction airflow is lowered
compared to that of the high air volume mode. Thus, the
collection efficiency for the contaminant of the ventilation
apparatus 1 is lowered, but a noise and a power con-
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sumption resulted from the driving of the blower 900 may
be reduced.

[0210] Accordingtothe presentembodiment, whenthe
blower 900 is operated in the low air volume mode, the
operation of the vortex forming apparatus 1000 may be
performed simultaneously. The vortex forming apparatus
1000 generates a vortex in a form of a doughnut around
the air intakes 810a and 810b, more particularly around
the main air intake 810a to extend the suction regions of
the ventilation apparatus. Therefore, even when the
speed of the suction airflow is low, the suction of the
contaminantand the air may be performed more efficient-
ly.

[0211] FIG. 17 is a perspective view of a portion of a
vortex forming apparatus illustrated in FIG. 15. FIG. 18
is a front view of a vortex forming apparatus illustrated
in FIG. 17.

[0212] Referring to FIGS. 15, 17, and 18, the vortex
forming apparatus 1000 may include a swirler 1010, a
second driving portion 1020, and a flow guide 1030.
[0213] The swirler 1010 is disposed on the air intakes
810a and 810b, more particularly on the main air intake
810a and may be rotated to form the vortex around the
main air intake 810a. The swirler 1010 may include a
rotating plate 1011 and a blade portion 1015.

[0214] The rotating plate 1011 is disposed to be posi-
tioned lower than the main air intake 810a, and to be
disposed in a region surrounded by the depression 826
of the lower panel 825. A central portion of the rotating
plate 1011 is connected to a shaft of the second driving
portion 1020 and is rotatable around the shaft, that is,
around a rotation shaft extending in the vertical direction.
[0215] A coupling portion 1012 for coupling the rotating
plate 1011 with the shaft of the second driving portion
1020 may be provided at the central portion of the rotating
plate 1011. Further, a through hole through which the air
suctioned into the main air intake 810a is defined in the
rotating plate 1011.

[0216] In the present embodiment, the rotating plate
1011 is illustrated as being formed in a form of a circular
ring. According to this, the through hole of the rotating
plate 1011 is defined to pass through between an outer
peripheral surface of the rotating plate 1011 and the cou-
pling portion 1012. In addition, the coupling portion 1012
is disposed at the central portion of the rotating plate
1011, a position surrounded by the through hole and is
fixed on the rotating plate 1011 by a connection portion
1013 intersecting between the outer peripheral surface
of the rotating plate 1011 and the coupling portion 1012.
[0217] The blade portion 1015 surrounds an outer cir-
cumferential portion of the rotating plate 1011. The blade
portion 1015 may include a flat portion 1016 and blades
1017 and 1018.

[0218] The flat portion 1016 is formed to be flush with
the rotating plate 1011. The flat portion 1016 may include
a plurality of flat portions arranged along the rotating di-
rection of the rotating plate 1011 to surround the outer
circumferential portion of the rotating plate 1011.
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[0219] A passing hole portion 1019 is defined between
two adjacent flat portions 1016. The passing hole portion
1019is defined to pass through between two flat portions
1016, thereby defining a path passing through the blade
portion 1015 along the extending direction of the rotation
shaft that rotates the rotating plate 1011, that is, along
the vertical direction. That is, the flat portion 1016 and
the passing hole portion 1019 are alternately arranged
at outer circumferential portion of the rotating plate 1011
along the rotating direction of the rotating plate 1011.
[0220] The blades 1017 and 1018 protrude from the
flat portion 1016 in the extending direction of the rotation
shaft, thatis, in the downward direction. The blades 1017
and 1018 rotate together with the rotating plate 1011 to
push the air outwardly of the rotating plate 1011. The
vortex forming apparatus 1000 may generate the vortex
around the main air intake 810a by an action of such
blades 1017 and 1018.

[0221] The blades 1017 and 1018 respectively include
a plurality of blades 1017 and a plurality of blades 1018
to surround the outer circumferential portion of the rotat-
ing plate 1011. That s, the blades 1017 and 1018 extend
from both sides of each of the flat portions 1016 respec-
tively. Further, the both sides of each of the flat portions
1016 may be downwardly bent to form the blades 1017
and 1018.

[0222] According to the present embodiment, the
blades 1017 and 1018 may respectively include a first
blade 1017 and a second blade 1018.

[0223] The first blade 1017 is disposed on one side of
the flat portion 1016 along the rotating direction of the
rotating plate 1011 and the second blade 1018 may be
disposed on the other side of the flat portion 1016 along
the rotating direction of the rotating plate 1011.

[0224] Thatis, said one side of the flat portion 1016 is
bent to form the first blade 1017, and the other side of
the flat portion 1016 is bent to form the second blade
1018.

[0225] Alternatively, each of the plurality of blades
1017 and 1018 may be coupled to the rotating plate 1011.
[0226] The vortex forming apparatus 1000 having the
swirler 1010 as described above is installed on the main
air intake 810a through which the air is suctioned. Thus,
the flow of the air suctioned through the main air intake
810a may affect the operation of the vortex forming ap-
paratus 1000. In addition, the vortex forming apparatus
1000 may affect the flow of the air suctioned through the
main air intake 810a.

[0227] For example, during the operation of the vortex
forming apparatus 1000, when a colliding frequency of
the air suctioned toward the main air intake 810a with
the swirler 1010 is high, a rotating speed of the swirler
1010 is lowered because of a resistance resulted from
the collision. Therefore, the vortex formation may not be
achieved properly, and the suction of the air through the
main air intake 810a may be interrupted, simultaneously.
[0228] In consideration of this, in the vortex forming
apparatus 1000 of the present embodiment, the passing
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hole portion 1019 defining a path passing through the
swirler 1010 is defined. According to this, a portion of the
air inflowed toward the swirler 1010 is pushed outwardly
of the swirler 1010 by the actions of the blades 1017 and
1018 to form the vortex. In addition, the remaining portion
passes through the swirler 1010 through the passing hole
portion 1019 to flow upwardly of the vortex forming ap-
paratus 1000.

[0229] Therefore, the resistance resulted from the col-
lision between the air suctioned toward the main airintake
810a and the swirler 1010 is reduced. Accordingly, not
only a performance of the vortex forming apparatus 1000
may be further improved, but also the suction of the air
through the main air intake 810a may be performed more
smoothly.

[0230] Further, the second driving portion 1020 is pro-
vided to provide power to rotate the swirler 1010 and is
installed in the main body 800, more specifically, in the
second casing 820. This second driving portion 1020
among the components of the vortex forming apparatus
1000 is disposed at an uppermost position. In addition,
the second driving portion 1020 may include a motor hav-
ing a shaft that transmitting a rotational force is extended
in a downward direction.

[0231] Theflow guide 1030 is disposed above the main
air intake 810a and is disposed on a top surface of the
swirler 1010 to surround the swirler 1010. Further, the
flow guide 1030 guides the air flowing during the rotating
of the swirler 1010 downwardly.

[0232] The flow guide 1030 may have a guide surface
inclined downwardly and outwardly. For example, the
guide surface may include a round surface.

[0233] The ventilation apparatus 80 of the present em-
bodiment may further include a filter 1200 and a grill
member 1300.

[0234] The filter 1200 is provided for filtering the air
suctioned into the main body 800 through the main air
intake 810a.

[0235] The grill member 1300 is disposed below the
vortex forming apparatus 1000, more specifically, below
the swirler 1010 described below. The filter 1200 is de-
tachably installed on this grill member 1300.

[0236] In the present embodiment, the grill member
1300 is illustrated as being formed in a form of a grill of
a circular plate shape, but the shape of the grill member
1300 is not limited thereto. The grill member 1300 may
be in arectangular plate shape, may bein various shapes
corresponding to the shape of the main air intake 810a,
and may be in various shapes based on a need.

[0237] The grill member 1300 may be installed below
the vortex forming apparatus 1000 by being coupled with
the lower panel 815 of the lower housing 810 to cover a
bottom surface of the main air intake 810a. As an exam-
ple, the grill member 1300 may be coupled to the lower
panel 815 is a bolting manner.

[0238] The filter 1200 and the grill member 1300 thus
installed not only provide a function of filtering the air
suctioned through the main air intake 810a but also pro-
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vide a function of improving safety of the apparatus and
the user by blocking an external object, for example, a
user’s hand or cooking utensil from accessing the swirler
1010 while the swirler 1010 is rotating.

[0239] FIGS. 19 to 21 illustrate a manufacturing proc-
ess of a vortex forming apparatus illustrated in FIG. 18.
[0240] Referring to FIGS. 18 and 19, a rotating plate
1011 and a blade portion 1015 are formed by a single
disk prepared for manufacturing the swirler 1010. In this
disk, a radially inner portion of the disk is the rotating
plate 1011 and a radially outer portion of the disk is the
blade portion 1015. At this time, the blade portion 1015
is formed with only a flat portion 1016, which is flush with
the rotating plate 1011.

[0241] In this state, as shown in FIGS. 18 and 20, the
blade portion 1015 is cut to be divided into a plurality of
sections along a circumferential direction of the disk to
form a plurality of flat portions 1016 at the blade portion
1015.

[0242] Then, asshowninFIGS. 18 and 21, afirstblade
1017 and a second blade 1018 are respectively formed
on both sides of each flat portion 1016 when both sides
of each of the plurality of flat portions 1016 are bentdown-
wardly.

[0243] For example, after between two adjacent flat
portions 1016 is cut, a cut end of one of the two adjacent
flat portions 1016 is bent in an extending direction of a
rotation shat, that is in a downward direction to form the
first blade 1017. Further, the other cut end is bent in the
downward direction to form the second blade 1018.
[0244] Thereby, the first blade 1017 and the second
blade 1018 are respectively formed at left and right side
of each flat portion 1016. The flat portion 1016 with the
first blade 1017 and the second blade 1018 on the both
sides thereof includes a plurality of flat portions arranged
at an outer circumferential portion of the rotating plate
1011 along the circumferential direction of the rotating
plate 1011 to form the blade portion 1015.

[0245] A passing hole portion 1019 is defined between
the regions thus bent to form the first blade 1017 and the
second blade 1018, that is, between the two flat portions
1016 adjacent to each other.

[0246] That is, due to one operation of bending the
both cut sides of the flat portion 1016 in the downward
direction, the first blade 1017 and the second blade 1018
may be formed on the both sides of the flat portion 1016
and the passing hole portion 1019 may be defined be-
tween the two adjacent flat portions 1016, simultaneous-
ly. At this time, the passing hole portion 1019 is defined
between the first blade 1017 of one of the two adjacent
flat portions 1016 and the second blade 1018 of the other
of the two adjacent flat portions 1016.

[0247] Since the blade portion 1015 is formed as de-
scribed above, a fixing structure and a fixing operation
for fixing the blade portion 1015 to the rotating plate 1011
are not required, so that a cost for manufacturing the
swirler 1010 and a working time may be reduced.
[0248] In addition, since the formation of the blade por-
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tion 1015 is achieved by cutting a portion of the rotating
plate 1011, the fixing between the rotating plate 1011
and the blade portion 1015 is not necessary. Therefore,
arange of a restriction based on a strength of a material
for manufacturing the swirler 1010 is reduced, thereby
reducing the cost required for the manufacturing of the
swirler 1010.

[0249] FIG.22illustrates aflow of airin a vortex forming
apparatus illustrated in FIG. 18.

[0250] Hereinafter, an action and an effect of a venti-
lation apparatus according to the present embodiment
and of a vortex forming apparatus provided to the venti-
lation apparatus will be described with reference to FIGS.
15to 17, and 22.

[0251] Referring to FIGS. 15 and 16, the operation of
the blower 900 is started when the operation of the ven-
tilation apparatus 80 starts and then a suction airflow for
suctioning the air outside of the ventilation apparatus 80
toward the blower 900 installed in the main body 800 is
generated.

[0252] The suction airflow thus generated acts on the
outside air, which is subjected to be suctioned through
the air intakes 801 and 810b formed at the lower portion
of the main body 800. The outside air around the air in-
takes 810a and 810b passes through the airintakes 810a
and 810b by the suction airflow acting in this manner to
be suctioned into the main body 800.

[0253] Further, the air thus suctioned into the main
body 800 and the contaminants suctioned together with
the air are suctioned into the blower 900 through the both
sides of the blower 900 and then discharged to the out-
side through the discharge portion 915 opened upwardly
of the blower 900 and the external duct connected there-
to.

[0254] When the blower 900 is operated in the high air
volume mode, the suction airflow having the high flow
speed may be formed such that contaminants farther
away may be suctioned, thereby increasing the collection
efficiency for the contaminant of the ventilation apparatus
80.

[0255] On the other hand, when the blower 900 is op-
erated in the low air volume mode, the speed of the suc-
tion airflow is lowered compared to that of the high air
volume mode. Thus, the collection efficiency for the con-
taminant of the ventilation apparatus 1 is lowered, but
the noise and the power consumption resulted from the
driving of the blower 900 may be reduced.

[0256] Accordingtothe presentembodiment, whenthe
blower 900 is operated in the low air volume mode, the
operation of the vortex forming apparatus 1000 may be
performed simultaneously. The vortex forming apparatus
1000 generates the vortex around the air intakes 810a
and 810b, more particularly around the main air intake
810a to extend the suction regions of the ventilation ap-
paratus. Therefore, even when the speed of the suction
airflow is low, the suction of the contaminant and the air
may be performed more efficiently.

[0257] The action of the vortexforming apparatus 1000
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is achieved such that the blades 1017 and 1018 rotating
together with the rotating plate 1011 that is rotated by
the power provided by the second driving portion 1010
push out the air flowing toward the main air intake 810a
in an outward direction of the rotating plate 1011, and
the air thus pushed out forms the vortex in the shape
such as the doughnut shape.

[0258] The vortex forming apparatus 1000 as de-
scribed above is installed on the main air intake 810a
through which the air is suctioned. Thus, the flow of the
air suctioned through the main air intake 810a may affect
the operation of the vortex forming apparatus 1000. In
addition, the vortex forming apparatus 1000 may affect
the flow of the air suctioned through the main air intake
810a.

[0259] For example, during the operation of the vortex
forming apparatus 1000, when a colliding frequency of
the air suctioned toward the main air intake 810a with
the rotating plate 1011 is high, rotating speeds of the
rotating plate 1011 and the blades 1017 and 1018 are
lowered because of a resistance resulted from the colli-
sion. Therefore, the vortex formation may not be
achieved properly, and the suction of the air through the
main air intake 810a may be interrupted, simultaneously.
[0260] In consideration of this, in the vortex forming
apparatus 1000 of the present embodiment, the passing
hole portion 1019 defining a path passing through the
blade portion 1015 is defined as shown in FIGS. 17 and
22. According to this, a portion of the air inflowed toward
the blade portion 1015 is pushed outwardly of the rotating
plate 1011 by the actions of the blades 1017 and 1018
to form the vortex. In addition, the remaining portion pass-
es through the blade portion 1015 through the passing
hole portion 1019 to flow upwardly of the swirler 1010.
[0261] Therefore, the resistance resulted from the col-
lision between the air suctioned toward the main airintake
810a and the rotating plate 1011 is reduced. Accordingly,
not only the performance of the vortex forming apparatus
1000 may be further improved, but also the suction of
the airthrough the main airintake 810a may be performed
more smoothly.

[0262] The ventilation apparatus having the configura-
tion as described above and the vortex forming apparatus
included thereto are merely preferred embodiments of
the present disclosure, and there may be various em-
bodiments that may replace the above preferred embod-
iments.

[0263] FIG. 23 is a perspective view illustrating another
example of a vortex forming apparatus illustrated in FIG.
17. In addition, FIG. 24 is a front view of a vortex forming
apparatus illustrated in FIG. 23. In addition, FIG. 25 illus-
trates a flow of airin a vortex forming apparatusiillustrated
in FIG. 24.

[0264] Hereinafter, other embodiments of the present
disclosure will be described with reference to FIGS. 23
to 25.

[0265] In this connection, the same reference numer-
als as those shown in the previous drawings denote the
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same members having the same function, thus, a dupli-
cate description will be omitted herein.

[0266] First, referringto FIGS. 23 and 24, a vortex form-
ing apparatus 1100 according to another embodiment of
the presentdisclosure has a blade portion 1115 of a swirl-
er 1110 having a different shape as compared to the vor-
tex forming apparatus (1000; see FIG. 15) of the previous
embodiment.

[0267] Thatis, blades 1117 and 1118 of the blade por-
tion 1115 include a first blade 1117 and a second blade
1118, The first blade 1117 and the second blade 1118
are formed to protrude downwardly at an acute angle or
an obtuse angle with a flat portion 1016 without being
perpendicular to the flat portion 1016. This is compared
to the shape in which the blades 1017 and 1018 (see
FIG. 17) in the above-described embodiment are bent to
be perpendicular to the flat portion 1016.

[0268] According to the present embodiment, the first
blade 1117 and the second blade 1118 are formed to be
bent in a manner to be inclined downwardly of the flat
portion 1016, and are formed to form an inclined surface
inclined in a rotating direction of the rotating plate 1011
about a connection with the flat portion 1016.

[0269] For example, when the rotating plate 1011 ro-
tates from left to right when viewed from a front, the first
blade 1117 located on the left side of the flat portion 1016
protrudes downwardly of the flat portion 1016 to form the
acute angle with the flat portion 1016 and the second
blade 1118 located on the right side of the flat portion
1016 protrudes downwardly of the flat portion 1016 to
form the obtuse angle with the flat portion 1016.

[0270] For example, when the rotating plate 1011 ro-
tates from right to left when viewed from the front, the
first blade 1117 located on the left side of the flat portion
1016 may protrude downwardly of the flat portion 1016
to form the obtuse angle with the flat portion 1016 and
the second blade 1118 located on the right side of the
flat portion 1016 may protrude downwardly of the flat por-
tion 1016 to form the acute angle with the flat portion
1016.

[0271] As the shape of the blade portion 1115 is
achieved in the above-described manner, the vortex
forming apparatus 1100 of the present embodiment may
use flow speed energy of the air inflowed to the blade
portion 1115 to induce an efficient rotation of the rotating
plate 1011 and the blade portion 1115.

[0272] According to the presentembodiment, a portion
of the air inflowed to the blade portion 1115 of the vortex
forming apparatus 1100 is pushed outwardly of the ro-
tating plate 1011 by the action of the blades 1117 and
1118 to form the vortex, as shown in FIGS. 23 and 25.
In addition, the other portion thereof passes through the
blade portion 1015 through a passing hole portion 1019
to flow upwardly of the vortex forming apparatus 1100.
[0273] Atthis time, a portion of the air that has passed
the blade portion 1015 through the passing hole portion
1019 collides with the inclined surface formed by the first
blade 1117 or the second blade 1118 protruded to form
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the acute angle with the flat portion 1016, and then pass-
es through the blade portion 1115 through the passing
hole portion 1019. Likewise, the flow speed energy of the
air colliding with the inclined plane formed by the first
blade 1117 or the second blade 1118 may act as an el-
ementfor promoting the rotation of the rotating plate 1011
and the blade portion 1115.

[0274] Further, a portion of the air pushed outwardly
of the rotating plate 1011 by the action of the blades 1117
and 1118 collides with the inclined surface formed by the
first blade 1117 or the second blade 1118 protruded to
form the obtuse angle with the flat portion 1016 before
being pushed outby the blades 1117 and 1118. Likewise,
the flow speed energy of the air colliding with the inclined
surface formed by the first blade 1117 or the second
blade 1118 may also act as the element for promoting
the rotation of the rotating plate 1011 and the blade por-
tion 1115.

[0275] As described above, the vortex forming appa-
ratus 1100 of the present embodiment may use the flow
speed energy of the airinflowed to the blade portion 1115
to efficiently increase the rotation speeds of the rotating
plate 1011 and the blade portion 1115 such that power
consumption required for the driving may be reduced,
thereby reducing the noise generated in the driving proc-
ess.

[0276] FIG. 26 is a perspective view illustrating a grill
member and a filter illustrated in FIG. 15. FIG. 27 is a
cross-sectional view taken along a line "B-B" in FIG. 26.
In addition, FIG. 28 is a bottom view illustrating a state
in which a grill member is coupled to a main body. In
addition, FIGS. 29 and 30 are cross-sectional views il-
lustrating a state in which a filter is installed on a grill
member.

[0277] First, referring to FIGS. 26 to 28, a filter 1200 is
disposed at air intakes 810a and 810b, and more partic-
ularly, at a main air intake 810a. This filter 1200 is pro-
vided to filter air suctioned into a main body 800 through
the main air intake 810a.

[0278] The filter 1200 may be formed in a circular plate
shape, may be formed in various shapes corresponding
to shapes of the main air intake 810a, or may be formed
in various shapes as needed.

[0279] In the present embodiment, the filter 1200 is
exemplified as being formed in a circular plate shape,
which is flat in a vertical direction, and is being formed
of a flexible material that may be bent in the vertical di-
rection.

[0280] The gril member 1300 is disposed below a
swirler 1010, and the filter 1200 is detachably installed
on this grillmember 1300. This grill member 1300 serves
as a blocking wall for blocking user’s fingers or other for-
eign matters from approaching the swirler (1010; see
FIG. 15) and serves as a support frame for an installation
of the filter 1200, simultaneously.

[0281] In the present embodiment, the grill member
1300 is exemplified as being in the form of a grill of a
circular plate shape. This grill member 1300 may be cou-
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pled to alower panel 815 of a lower housing 810 to cover
a bottom surface of the main air intake 810a and may be
installed below the vortex forming apparatus 1000.
[0282] The grill member 1300 may include an outer
frame member (or an outer frame) 1330, a suction pas-
sage for suctioning air, and a grill rib for defining a dis-
charge passage for discharging the air.

[0283] The grill rib may include a concentric member
1320. Further, the grill member may further include a
radial member 1310 connecting the concentric members
1320.

[0284] The radial member (or a support rib) 1310 is
provided in a form in which a plurality of ribs are extended
in a radial direction and are being connected to each
other. For example, the radial member 1310 may be
formed in a "*" shape in which the plurality of ribs are
extended in the radial direction and are being connected
to each other, and each rib may be formed in a straight
rod shape.

[0285] The concentric member 1320 has a plurality of
ribs arranged concentrically and being connected to the
radial member 1310. For example, the concentric mem-
ber 1320 may be formed in a shape of "®" in which the
plurality of ribs are arranged concentrically. In this con-
nection, the ribs may be formed in a circular ring shape
having a different size from each other.

[0286] The ribs forming the concentric member 1320
are arranged to be spaced apart from each other along
radial directions thereof. Accordingly, a through hole
1321 is defined each of between the plurality of ribs form-
ing the concentric member 1320. The through hole 1321
thus defined defines a path through which the air below
the main air intake 810a passes through the grill member
1300 to inflow the main body 800 through the main air
intake 810a.

[0287] In this connection, a plurality of through holes
1321 may be arranged in a concentric circle shape like
the plurality of ribs forming the concentric member 1320.
As a result, the plurality of ribs and the through holes
1321 are alternately arranged in the radial direction of
the grill member 1300 in the concentric member 1320.
[0288] In addition, each of the ribs forming the concen-
tric member 1320 is connected to each of the ribs con-
stituting the radial member 1310. In the present embod-
iment, the radial member 1310 and the concentric mem-
ber 1320 are illustrated as being integrally formed.
[0289] The outer frame member 1330 (or the outer
frame) is disposed outwardly of the concentric member
1320 to form an outermost frame of the grill member
1300. This outer frame member 1330 may be formed in
a form of a circular ring having a diameter larger than
that of the concentric member 1320 and may be connect-
ed to outer ends of the ribs forming the radial member
1310 to be coupled to the radial member 1310 and the
concentric 1320.

[0290] In the present embodiment, the radial member
1310, the concentric member 1320, and the outer frame
member 1330 are exemplified to being integrally formed
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to form one grill member 1300. That is, the grill member
1300 of the present embodiment may be manufactured
in a manner of integrally forming the radial member 1310,
the concentric member 1320, and the outer frame mem-
ber 1330. Therefore, the grillmember 1300 may be easily
and quickly manufactured at a low cost and a mass pro-
duction of the grill member 1300 may be easily applied.
[0291] The outer frame member 1330 forms the out-
ermost frame of the grill member 1300 and provides a
mating surface of the grill member 1300 and the main
body 800 to the outer side of the grill member 1300.
[0292] That is, as the grill member 1300 is coupled to
the lower panel 815 of the lower housing 810 while the
grill member 1300 is covering the bottom surface of the
main air intake 810a, the coupling between the grill mem-
ber 1300 and the main body 800 may be achieved below
the vortex forming apparatus 1000.

[0293] In the present embodiment, the grill member
1300 is exemplified as being coupled to the lower panel
815 in the bolting manner. According to this, the outer
frame member 1330 is formed with a fastening hole 1331
defined therein for fastening the main body 800, more
specifically, the lower panel 815 of the lower housing 810
to the outer frame member 1330.

[0294] A plurality of fastening holes 1331 are arranged
in the outer frame member 1330 at predetermined inter-
vals along a circumferential direction of the outer frame
member 1330 formed in the circular ring shape. Further,
the lower panel 815 may be also provided with the same
number of fastening holes as the fastening holes 1331
of the outer frame member 1330 and at the same inter-
vals.

[0295] The fastening between the lower housing 810
and the lower panel 815 may be achieved by fastening
the fastening member such as a bolt to the fastening hole
1331 of the fastening member in a state in which the grill
member 1300 and the lower panel 815 are being in con-
tact with each other such that a position of the fastening
hole 1331 of the outer frame member 1330 and the fas-
tening hole of the lower panel 815 are aligned with each
other.

[0296] In order to ensure a smooth fastening between
the outer frame member 1330 and the lower panel 815,
it is necessary to align the position of the grill member
1300 such that the fastening hole 631 of the outer frame
member 1330 and the fastening hole of the lower panel
815 are aligned with each other.

[0297] To this end, an alignment cut 1335 is provided
on an outer rim of the outer frame member 1330. The
alignment cut 1335 serves to guide an installation posi-
tion of the grill member 1300 such that the alignment cut
1335 interferes with the main body 800, more specifically,
an alignment structure 815a provided on the lower panel
815 to allow the fastening hole 1331 to be positioned at
a designated position relative to the main body 800, that
is, to allow the fastening hole 1331 of the outer frame
member 1330 to be positioned at a position at which the
fastening hole 1331 is aligned with the fastening hole of
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the lower panel 815.

[0298] In the present embodiment, the outer frame
member 1330 is formed in the circular ring shape and
the alignment cut 1335 is formed in a shape in which a
portion of an outer rim of the outer frame member 1330
is cut away in a straight line shape. In addition, the outer
frame member 1330 is exemplified as having a pair of
alignment cuts 1335 arranged facing away from each
other about a lateral central portion of the grill member
1300.

[0299] According to this, the installation position of the
grill member 1300 is guided to a position where the pair
of alignment cuts 1335 respectively interfere with the
alignment structures 815a provided on the lower panels
815. At this position, the installation position of the grill
member 1300 may be guided to be in the state in which
the fastening hole 1331 of the outer frame member 1330
and the fastening hole of the lower panel 815 are aligned
with each other.

[0300] Likewise, the installation position of the grill
member 1300 may be easily and conveniently guided
such that the fastening hole 1331 is disposed at the des-
ignated position relative to the main body 800. Thus, the
installation of the grill member 1300 may be more easily
and quickly performed.

[0301] The radial member 1310 may be divided into
an inner section 1311 and an outer section 1315. The
inner section 1311 is asectionincluding the lateral central
portion of the radial member 1310 and the outer section
1315 is a section disposed outwardly of the inner section
1311.

[0302] In addition, a first connection portion 1313 is
formed between the inner section 1311 and the outer
section 1315 to connect the inner section 1311 and the
outer section 1315 in a stepwise manner in a vertical
direction. The first connection portion 1313 connects the
inner section 1311 and the outer section 1315 such that
the inner section 1311 is positioned higher than the outer
section 1315. In the present embodiment, the inner sec-
tion 1311 and the outer section 1315 are exemplified as
being formed in a shape of a bar extending in a lateral
direction, that is, in a horizontal direction and the first
connection portion 1313 is exemplified as being formed
in a shape of a bar extending in a longitudinal direction,
that is, a vertical direction.

[0303] Astepisformedbetween theinnersection 1311
and the outer section 1315 in this manner such that a
space surrounded by the inner section 1311 and the first
connection portion 1313 is defined in a lower portion of
the inner section 1311 in the grill member 1300. In addi-
tion, the space defined in the grill member 1300 as de-
scribed above may be provided as a space for allowing
the filter 1200 to be mounted in the grill member 1300.
[0304] Further, the inner section 1311 forms a top
boundary surface of the filter 1200 mounting space to-
gether with the concentric member 1320 connected at
the corresponding position. The top boundary surface
thus formed not only serves as a blocking wall for blocking
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user’s fingers, other foreign matters, or the like from ap-
proaching the swirler 1010 and but also serves as a sep-
aration preventing wall for preventing the filter 1200 in-
stalled in the filter 1200 mounting space from being sep-
arated to an upper portion of the grill member 1300.
[0305] Further, a second connection portion 1317 is
formed between the outer frame member 1330 and the
outer section 1315 to connect the outer section 1315 and
the outer frame member 1330 in a stepwise manner in
the vertical direction. The second connection portion
1317 connects between the outer section 1315 and the
outer frame member 1330 such that the outer section
1315 is positioned lower than the outer frame member
1330. Inthe present embodiment, the inner section 1311,
the outer section 1315, and the outer frame member 1330
are exemplified as being formed in a shape of a bar ex-
tending in a lateral direction, that is, in a horizontal direc-
tion. In addition, the first connection portion 1313 and the
second connection portion 1315 are exemplified as being
formed in a shape of a bar extending in a longitudinal
direction, that is, a vertical direction.

[0306] Preferably, the second connection portion 1317
may have a length that allows the outer frame member
1330 and the inner portion 1311 to be flush with each
other. For example, the second connection portion 1317
may have a longitudinal length corresponding to a longi-
tudinal length of the first connection portion 1313. Thus,
the outer frame member 1330 and the inner section 1311
may be flush with each other.

[0307] When the outer frame member 1330 and the
inner section 1311 are flush with each other as described
above, the mating surface between the grillmember 1300
and the main body 800 provided by the outer frame mem-
ber 1330 and the filter separation preventing wall may
be flush with each other.

[0308] Thatis, the filter separation preventing wall pro-
vided by the inner section 1311 of the grill member 1300
may not be disposed at a position inserted as far as to
an upper portion of the main intake 810a but flush with
the mating surface between the grill member 1300 and
the main body 800. Thus, a vertical width of the gill mem-
ber 1300 is reduced as much, and then a vertical width
of the grillmember 1300 in the main body 800 is reduced.
[0309] When the vertical width of the grillmember 1300
in the main body 800 is shortened as described above,
a distance between the grillmember 1300 and the swirler
1010 may be increased by the shortened vertical width.
As aresult, a possibility of interference between the grill
member 1300 and the swirler 1010 is reduced, thereby
improving a safety of the apparatus.

[0310] Further, when the vertical width of the grill mem-
ber 1300 in the main body 800 is shortened as described
above, a space for installing other parts or apparatuses
within the main body 800 is defined may be further se-
cured in the main body 800. When there is no need to
install other parts or apparatuses in the main body 800,
a vertical width of the main body 800, particularly of the
lower housing 810 may be reduced as much, thereby
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providing a slimmer ventilation apparatus 80.

[0311] Further, the grill member 1300 having a struc-
ture in which the inner section 1311 and the outer section
1315 are connected to each other by the first connection
portion 1313 in the stepwise manner, and the outer sec-
tion 1315 and the outer frame member 1330 are con-
nected to each other by the second connection portion
1317 in the stepwise manner is formed in a form of a
concavoconvex structure instead of a flat plate shape.
Therefore, the grill member 1300 has a higher rigidity
than the flat plate shaped structure, and thus has a high
durability and a low possibility of flexural deformation or
breakage.

[0312] Further, the grill member 1300 in the present
embodiment may further include a protrusion 1325 for
allowing the filter 1200 to be detachably installed on the
grill member 1300.

[0313] The protrusion 1325 protrudes fromthe concen-
tricmember 1320. Further, the protrusion 1325 protrudes
from the rib of the concentric member 1320 connected
to the outer section 1315 toward the lateral center of the
radial member 1310 to support the filter 1200 thereon.
[0314] This protrusion 1325 includes a plurality of pro-
trusions spaced apart from each other along a circum-
ferential direction of the rib of the concentric member
1320 formed in the circular ring shape. The filter 1200
received in the plurality of protrusions 1325 thus arranged
may be stably supported by the plurality of protrusions
1325 while in a state of being inserted into the filter mount-
ing space defined below the inner section 1311 and sur-
rounded by the inner section 1311 and the first connec-
tion portion 1313.

[0315] The installation of the filter 1200 on the grill
member 1300 may be accomplished as follows.

[0316] First, as shown in FIG. 29, the filter 1200 is in-
serted from a location below the grill member 1300
through an open bottom of the filter mounting space into
the filter mounting space.

[0317] According to the present embodiment, the grill
member 1300 may be divided into a first region and a
second region. The first region is defined as a region
positioned inside the grill member 1300 along the radial
direction of the main air intake 810a. In addition, the sec-
ond region is defined as a region positioned outwardly
of the first region, i.e., a region positioned at a rim side
of the main air intake 810a.

[0318] The first region is a region including the inner
section 1311 therein and corresponds to a region of a
central circle shape including the central portion of the
grill member 1300 therein when the grill member 1300
is formed in the disc shape.

[0319] Further, the second region is a region including
the outer section 1315 therein and corresponds to a rim
region of the grillmember 1300, thatis, a region disposed
at the outer side of the first region when the grill member
1300 is formed in a disc shape.

[0320] Thatis, the grillmember 1300 includes the inner
first region and the outer second region arranged con-
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centrically. In this connection, the first connection portion
1313 defines a boundary between the first region and
the second region.

[0321] Then, the first region may act as the suction
passage, and the second region may actas the discharge
passage.

[0322] According to this, the filter mounting space
means a space defined below the inner section 1311 and
surrounded by the inner section 1311 and the first con-
nection portion 1313, that is, a space surrounded by the
first region, which is a region positioned at the inner sec-
tion of the grill member 1300.

[0323] In the present embodiment, the filter 1200 is
illustrated as being formed in a shape and a size corre-
sponding to a shape and a size of a horizontal plane of
the filter mounting space. Thus, when the filter 1200 is
bent upwardly when inserting the filter 1200 into the filter
mounting space, the filter 1200 may easily pass through
a lower entry portion of the filter mounting space, that is,
a portion where the protrusion 1325 protrudes, so that
the insertion of the filter 1200 may be more smoothly
performed.

[0324] When an operator releases the filter 1200 while
the filter 1200 is inserted into the filter mounting space
such that a rim portion of the filter 1200 is positioned
above the protrusion 1325, the filter 1200 made of a flex-
ible material is returned to the shape of the circular plate,
as shown in FIG. 30.

[0325] The filter 1200 thus returned to the previous
shape is received on the plurality of protrusions 1325 in
the filter 1200 mounting space. Therefore, the filter 1200
may be detachably installed in the grill member 1300 in
a form stably supported by the plurality of protrusions
1325 in the filter mounting space.

[0326] Inorderto separate the filter 1200 thus installed
from the grill member 1300, the operator needs to pull
the filter 1200 downwardly while grasping the filter 1200
installed in the grill member 1300 and bending the filter
1200 upwardly. That is, the installation and replacement
of the filter 1200 may be easily and quickly performed by
a simple and easy operation of grasping, by the operator,
the filter 1200 and fitting the filter 1200 upwardly or ex-
tracting filter 1200 downwardly.

[0327] Further, the protrusion 1325 disposed at the
lower entry portion of the filter mounting space may be
formed to protrude and extend in a rounded shape. In
the present embodiment, the protrusion 1325 is illustrat-
ed as being protruding and extending in a semicircular
shape.

[0328] When the protrusion 1325 is formed in the
rounded shape as described above, the filter 1200 may
be smoothly fitted or extracted along a rounded rim of
the protrusion 1325 in a process of inserting the filter
1200 into the grill member 1300 or extracting the filter
1200 from the grill member 1300. In this process, the
filter 1200 may be prevented from being scratched by
the protrusion 1325 and broken.

[0329] Next, a flow of the airflow associated with that

10

15

20

25

30

35

40

45

50

55

18

the grill member 1300 is divided into the first region and
second region will be described.

[0330] Asdescribed above, the grillmember 1300 may
be divided into the first region containing the inner section
1311 therein and the second region containing the outer
section 1315 therein. In addition, the filter 1200 is mount-
ed in the first region containing the central portion of the
grill member 1300. Further, the second region, which is
an outer region of the grill member 1300 in a radial di-
rection, corresponds to a region in which the filter 1200
is not mounted.

[0331] Further, the main air intake 810a on which such
grill member 1300 is installed becomes to be in a state
in which a predetermined region containing the central
portion thereof is covered by the inner section 1311 and
the filter 1200 disposed in the first region of the gill mem-
ber 1300 and the peripheral rim region thereof is covered
by the second region of the grill member 1300, that is,
the peripheral rim region thereof is covered only by the
outer section 1315 of the grill member 1300 without the
filter 1200.

[0332] According to the present embodiment, the suc-
tion of the air by the operation of the blower 900 and the
discharge of the vortex by the operation of the vortex
forming apparatus 1000 are all performed through the
main air intake 810a.

[0333] When the operation of the blower 900 and the
operation of the vortex forming apparatus 1000 are si-
multaneously performed, the suction of the air by the op-
eration of the blower 900 is mainly performed in a central
region of the main air intake 810a and the vortex dis-
charge by the operation of the vortex forming apparatus
1000 is mainly performed in the rim region of the main
air intake 810a.

[0334] Considering this, in the present embodiment,
the first region of the grill member 1300 in which the filter
1200 is mounted is disposed in the central region of the
main air intake 810a, that is, in the region where the air
is suctioned by the operation of the blower 900 and the
second region of the grillmember 1300 in which the filter
1200 is not mounted is disposed in the rim region of the
main airintake 810a, thatis, in the region where the vortex
is discharged by the operation of the vortex forming ap-
paratus 1000.

[0335] When the filter 1200 is mounted as far as to the
second region disposed in the region where the vortex
is discharged by the operation of the vortex forming ap-
paratus 1000, not only the filtering of the air suctioned
into the ventilation apparatus 80 is not performed well in
the outer section 1315 but also the flow of the vortex
generated by the operation of the vortex forming appa-
ratus 1000 is not properly discharged below the main air
intake 810a because of the filter 1200.

[0336] In contrast, in the present embodiment, the
shape of the grill member 1300 is determined such that
the outer region is disposed in the rim region of the main
airintake 810awhere the discharge of the vortexis mainly
performed.
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[0337] Preferably, a boundary between the first region
and the second region of the grill member 1300 may be
determined such that the second region of the grill mem-
ber 1300 in which the outer section 1315 is formed is
positioned below the blade portion 1015 of the swirler
1010. More particularly, the boundary between the first
region and the second region of the grill member 1300
may be determined such that the second region of the
grill member 1300 in which the outer section 1315 is
formed is disposed on a path through which the vortex
formed by the operation of the vortex forming apparatus
1000 passes the grill member 1300.

[0338] Thus, the ventilation apparatus 80 of the
present embodiment may allow both the suction of the
air by the operation of the blower 900 and the vortex
formation by the operation of the vortex forming appara-
tus 1000 to be effectively performed even when the grill
member 1300 and the filter 1200 are mounted thereto.
[0339] The description of the grill member 1300 and
the filter of the present embodiment may be applied
equally to the ventilation apparatus provided in the cook-
ing apparatus of FIG. 1.

[0340] Although the present disclosure has been de-
scribed with reference to exemplary embodiments illus-
trated in the drawings, the present disclosure is not lim-
ited thereto, but may be variously modified and altered
by those skilled in the art to which the present disclosure
pertains. Thus, the scope of the present disclosure
should be construed on the basis of the accompanying
claims.
[0341] It follows a list of examples:

A ventilation apparatus comprising: a case having a
flow hole defined therein; a flow guide positioned
within the case, wherein the flow guide includes an
inlet communicating with the flow hole and a guide
surface inclined downwardly and outwardly; a swirler
positioned in a region defined by the flow guide,
wherein the swirler is rotated to discharge back a
portion of air inflowed through the flow hole out of
the case, and wherein the swirler has a plurality of
blades; a driving motor for rotating the swirler; and
a grill member for covering the swirler at outside of
the case and for providing an air flow path, wherein
the grill member includes grill ribs for defining a suc-
tion passage for suctioning the air and a discharge
passage for discharging the air, and wherein the dis-
charge passage is positioned outside the suction
passage.

2. The ventilation apparatus of example 1, wherein
a portion of the gill ribs defining the discharge pas-
sage is extended in a rounded manner.

3. The ventilation apparatus of example 2, wherein
the grillmember includes a ring-shaped outer frame,
and wherein a single grill rib extends spirally toward
a central point of the outer frame.

4. The ventilation apparatus of example 3, wherein
the grill member further includes a support rib ex-
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tending in a radial direction of the outer frame and
connecting the grill rib and the outer frame with each
otherto prevent sagging of the spirally-extending grill
rib.

5. The ventilation apparatus of example 2, wherein
some of the grill ribs defining the discharge passage
extend in a circular manner.

6. The ventilation apparatus of example 5, wherein
the plurality of grill ribs define the discharge passage
and the suction passage, and wherein each of all of
the plurality of grill ribs extends in a circular manner.
7. The ventilation apparatus of example 6, wherein
the grillmember furtherincludes: a ring-shaped outer
frame fixed to the case; and a support rib extending
in a radial direction of the outer frame, wherein the
supportrib connects the plurality of grill ribs with each
other.

8. The ventilation apparatus of example 2, wherein
the portion of the grill ribs defining the discharge pas-
sage extends in an arc shape.

9. The ventilation apparatus of example 8, wherein
the grill member includes a ring-shaped outer frame
fixed to the case, and a plurality of support ribs, each
extending in aradial direction of the outer frame, and
wherein the portion of the grill ribs extending in the
arc shape connects two adjacent support ribs with
each other.

10. The ventilation apparatus of example 1, wherein
the grill ribs include: a first grill rib defining the dis-
charge passage and extending in a rounded manner;
and a second grill rib defining the suction passage
and having an extension shape or manner different
from an extension shape or manner of the first grill
rib.

11. The ventilation apparatus of example 1, further
comprising a filter detachably mounted on the grill
member and covering the suction passage.

12. The ventilation apparatus of example 11, wherein
the grillmember includes: a radial member including
a plurality of linear ribs extending in a radial direction
and being connected to each other; a concentric
member having a plurality of circular ribs arranged
concentrically and being connected to the radial
member; and an outer frame member disposed out-
side the concentric member and connected to the
radial member, wherein the outer frame member is
coupled to a main body.

13. The ventilation apparatus of example 12, wherein
the radial member is divided into an inner section
having a radial center of the radial member, and an
outer section disposed outside the inner section,
wherein a first connection portion is formed between
the inner section and the outer section to connect
the inner section and the outer section in a stepwise
manner in a vertical direction, and wherein the first
connection portion connects the inner section and
the outer section such that the inner section is posi-
tioned higher than the outer section.
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14. The ventilation apparatus of example 13, wherein
the grill member includes first and second regions,
wherein the first region contains the inner section
therein, wherein the second region contains the out-
er section therein, wherein the first region and the
second region are arranged concentrically, wherein
the first connection portion defines a boundary be-
tween the first region and the second region.

15. The ventilation apparatus of example 13, wherein
a second connection portion is formed between the
outer frame member and the outer section to connect
the outer section and the outer frame member such
that the outer section is positioned lower than the
outer frame member, and wherein the outer frame
member and the inner section are flush with each
other.

16. The ventilation apparatus of example 13, wherein
the grill member further includes a protrusion pro-
truding from the concentric member connected to
the outer section toward the radial center of the radial
member to support the filter thereon.

17.The ventilation apparatus of example 16, wherein
the protrusion includes a plurality of protrusions ar-
ranged to be spaced apart from each other by a pre-
determined interval along a circumferential direction
of the circular rib.

18. The ventilation apparatus of example 16, wherein
the protrusion has a rounded shape.

19. The ventilation apparatus of example 13, wherein
the outer frame member is formed in a circular ring
shape, wherein a plurality of fastening holes for fas-
tening the case and the outer frame member are
defined in the outer frame member and are spaced
apart from each other along a circumferential direc-
tion of the outer frame member, and wherein an
alignment cut is defined in an outer rim of the outer
frame member, wherein the alignment cut is en-
gaged with an alignment structure of the case to
guide an installation position of the grillmember such
that the fastening holes are aligned with predeter-
mined positions of the case respectively.

20. A cooking device comprising: amain body having
a cooking space defined therein for cooking food and
a suction fan for suctioning contaminated air; and a
ventilation apparatus disposed below the main body
to form a vortex, wherein the ventilation apparatus
includes: a case provided below the main body and
having a flow hole defined therein; a flow guide po-
sitioned within the case, wherein the flow guide in-
cludes an inlet communicating with the flow hole and
a guide surface inclined downwardly and outwardly;
a swirler positioned in a region defined by the flow
guide, wherein the swirler is rotated to discharge
back a portion of air inflowed through the flow hole
outofthe case, and wherein the swirler has a plurality
of blades; a driving motor disposed in the case and
rotating the swirler; and a grill member for covering
the swirler at an outside of the case and for providing
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an air flow path, wherein the grill member includes
grill ribs for defining a suction passage for suctioning
the air and a discharge passage for discharging the
air, and wherein the discharge passage is positioned
outside the suction passage.

Claims

A ventilation apparatus comprising:

a case (800) having a flow hole (810a) defined
therein;

a flow guide (1030) positioned within the case
(800), wherein the flow guide (22) includes an
inlet communicating with the flow hole (810a)
and a guide surface inclined downwardly and
outwardly;

a swirler (1010, 1110) positioned in a region de-
fined by the flow guide (1030), wherein the swirl-
er (1010, 1110) is rotated to discharge back a
portion of air inflowed through the flow hole
(810a) out of the case (800), and wherein the
swirler (1010) has a plurality of blades (1017,
1018, 1117, 1118);

a driving motor for rotating the swirler (1010,
1110); and

a grill member (1300) for covering the swirler
(11010, 1110) at outside of the case (800) and
for providing an air flow path,

wherein the grillmember (1300) includes an out-
er frame (1330), and a grill rib for defining a suc-
tion passage for suctioning the air and a dis-
charge passage for discharging the air, and
wherein the discharge passage is positioned
outside the suction passage.

The ventilation apparatus of claim 1, wherein the grill
rib includes:

a concentric member (1320), and/or
a radial member (1310) connected to the con-
centric member (1320).

The ventilation apparatus of claim 2, wherein the
concentric member (1320) has a plurality of ribs ar-
ranged concentrically and being connected to the
radial member (1310).

The ventilation apparatus of claim 2 or 3, wherein
the radial member (1310) is divided into an inner
section (1311) and an outer section (1315) disposed
outside the inner section, and

a first connection portion (1313) is formed between
the inner section (1311) and the outer section (1315)
to connect the inner section (1311) and the outer
section (1315) in a stepwise manner in a vertical di-
rection.
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The ventilation apparatus of claim 4, wherein the first
connection portion (1313) connects the inner section
(1311) and the outer section (1315) such that the
inner section (1311) is positioned higher than the
outer section (1315).

The ventilation apparatus of claim 5, wherein a space
surrounded by the inner section (1311) and the first
connection portion (1313) is defined in a lower por-
tion of the inner section (1311) in the grill member
(1300), and

a filter (1200) is mounted in the space of the grill
member (1300).

The ventilation apparatus of any one of claims 4 to
6, wherein a second connection portion (1317) is
formed between the outer frame member (1330) and
the outer section (1315) to connect the outer section
(1315) and the outer frame member (1330) in a step-
wise manner in the vertical direction.

The ventilation apparatus of claim 7, wherein the
second connection portion (1317) connects between
the outer section (1315) and the outer frame member
(1330) such that the outer section (1315) is posi-
tioned lower than the outer frame member (1330).

The ventilation apparatus of claim 8, wherein the out-
erframe member (1330) and the inner section (1311)
are flush with each other.

The ventilation apparatus of any one of claims 5 to
9, wherein the grill member (1300) further includes
a protrusion (1325) for allowing the filter (1200) to
be detachably installed on the grill member (1300).

The ventilation apparatus of claim 10, wherein the
protrusion (1325) protrudes from the concentric
member (1320) connected to the outer section
(1315) toward a radial center of the radial member
(1310) to support the filter (1200) thereon.

The ventilation apparatus of claim 11, wherein the
protrusion (1325) includes a plurality of protrusions
arranged to spaced apart from each other along a
circumferential direction of the concentric member
(1320) formed in a circular ring shape.

The ventilation apparatus of any one of claims 4 to
12, wherein a plurality of fastening holes (1331) for
fastening the case (800) and the outer frame mem-
ber (1330) are defined in the outer frame member
(1330) and are spaced apart from each other along
a circumferential direction of the outer frame member
(1330).

The ventilation apparatus of claim 13, wherein an
alignment cut (1335) is defined in an outer rim of the
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outer frame member (1330),

the alignment cut (1335) is engaged with an align-
ment structure of the case (800) to guide an instal-
lation position of the grill member (1300) such that
the fastening holes (1331) are aligned with prede-
termined positions of the case (800) respectively.

15. A cooking device (2) comprising:

a main body (10) having a cooking space de-
fined therein for cooking food and a suction fan
(14) for suctioning contaminated air; and

a ventilation apparatus according to any one of
claims 1to 14 and disposed below the main body
(10).
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