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(54) HUMIDIFIER
(57)  The present disclosure relates to a humidifier.
The humidifier according to the present disclosure
includes a water tank storing water, and a humidification
water tank receiving water from the water tank to gen-
erate humidified air, wherein the humidification water
tank includes: a humidification water tank wall having a
chamberin which water is stored; a vibrator disposed ata
lower side of the humidification water tank wall and hav-
ing a vibration plate configured to vibrate the water stored
in the chamber; a humidification water tank cover dis-
posed at an upper side of the humidification water tank
wall, and having an air discharge hole through which the
humidified air generated in the chamber is discharged;
and a lower extension wall extending downward from the
humidification water tank cover on at least one side of a
circumference of the air discharge hole, wherein an
upper surface of the vibration plate is inclined from an
upper side toward the lower extension wall.
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Description

[0001] The present disclosure relates to a humidifier,
and more particularly, to a humidifier for generating hu-
midified air by using sterilized water.

[0002] A humidifier is a device for vaporizing water to
discharge humidified air with high moisture content. The
humidifier may generate humidified air by evaporating
water using natural vaporization, heating vaporization,
and ultrasonic vibration.

[0003] Each evaporation method has its merits and
demerits. The evaporative humidification method has a
drawback in that a user is required to frequently clean a
humidifying medium after use.

[0004] The heating vaporization has a problem in that if
hot humidified air is directly discharged, a safety accident
may occur.

[0005] Vaporization using ultrasonic vibration has pro-
blems in that air, humidified by atomizing supplied water
by ultrasonic vibration, may not effectively flow into an
indoor space, and if unsterilized water is used for humi-
dification, unpleasant humid air may flow into the indoor
space, and an ultrasonic vibrator is vulnerable to high-
temperature heat.

[0006] In addition, vaporization by ultrasonic vibration
has a problem in that water may be splashed or scattered
upward due to vibration generated by the vibrator. Noise
may occur when the scattered water falls down.

[0007] Korean Patent No. KR 10- 0158806 discloses a
humidifier for humidifying water, supplied from a water
tank, by heating and ultrasonic vibration. Even in this
structure, noise may occur when water scattered by the
ultrasonic vibrator falls down.

[0008] It is an objective of the present disclosure to
provide a humidifier capable of minimizing noise caused
by water scattered when generating humidified air using
an ultrasonic vibrator.

[0009] Itis another objective of the present disclosure
to provide a humidifier capable of guiding movement of
water that falls into a chamber.

[0010] Itis yet another objective of the present disclo-
sure to provide a humidifier capable of reducing a moving
speed of water that falls into a chamber.

[0011] Itis yet another objective of the present disclo-
sure to provide a humidifier capable of ensuring the
amount of humidified air generated in a humidification
water tank and discharged therefrom.

[0012] Itis yet another objective of the present disclo-
sure to provide a humidifier capable of minimizing noise
caused by water scattered in a humidification water tank,
while controlling a flow of air supplied to a humidification
water tank.

[0013] The objectives of the present disclosure are not
limited to the aforementioned objectives and other ob-
jectives not described herein will be clearly understood
by those skilled in the art from the following description.
[0014] In order to achieve the above objectives, a
humidifier according to an embodiment of the present
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disclosure includes: a water tank storing water; and a
humidification water tank receiving water from the water
tank to generate humidified air, such that the humidifier
generates humidified air by using water supplied from the
water tank. The humidification water tank includes: a
humidification water tank wall extending substantially
in avertical direction and surrounding a chamber in which
water is stored; a vibrator disposed at a lower side of the
humidification water tank wall and having a vibration
plate configured to vibrate the water stored in the cham-
ber; a humidification water tank cover disposed at an
upper side of the humidification water tank wall, and
having an air discharge hole through which the humidi-
fied air generated in the chamber is discharged; and a
lower extension wall extending downward from the hu-
midification water tank cover. The vibration plate is in-
clined with respect to a horizontal plane in the manner
that an upper surface of the vibration plate faces a side
surface of the lower extension wall. This structure allows
water, vibrated by the vibration plate, to be scattered
toward the lower extension wall. The lower extension
wall may have an end disposed on or adjacent to a
circumference of the air discharge hole.

[0015] An inclination angle formed between the side
surface of the lower extension wall and the upper surface
ofthe vibration plate may be an acute angle, such that the
vibration plate may be inclined toward the lower exten-
sion wall.

[0016] The vibration plate may be inclined at an incli-
nation angle of from 3° to 5° with respect to an imaginary
horizontal line parallel to a ground plane, thereby allow-
ing water to be scattered toward the lower extension wall.
[0017] The circumference surface of the air discharge
hole may include a first region and a second region
spaced apart from the first region. The first region may
be disposed closer to the lower extension wall than the
second region. The vibration plate may be disposed
horizontally closer to the first region than the second
region, thereby allowing water, scattered by the vibration
plate, to rapidly reach the lower extension wall.

[0018] The vibration plate may be disposed below the
air discharge hole, such that humidified air, generated by
the vibration plate, may flow toward the air discharge
hole.

[0019] The vibration plate may include a first vibration
plate, and a second vibration plate spaced apart from the
first vibration plate in a first direction, wherein the lower
extension wall may include a first lower extension wall,
and a second lower extension wall spaced apart from the
first lower extension wall in the first direction, such that
water scattered from each of the two vibration plates may
move to the two lower extension walls, respectively.
[0020] The first lower extension wall may be disposed
in a direction facing the first vibration plate, and the
second lower extension wall may be disposed in a direc-
tion facing the second vibration plate, such that water
scattered from each of the two vibration plates may move
to the two lower extension walls, respectively. In other
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words, the first lower extension wall may be disposed in
the manner that a side surface of the first lower extension
wall faces an upper surface of the first vibration plate, and
the second lower extension wall may be disposed in the
manner that a side surface of the second lower extension
wall faces an upper surface of the second vibration plate.
[0021] A slit may be formed between the first lower
extension wall and the second lower extension wall. The
slit may extend in a second direction perpendicular to the
first direction.

[0022] The lower extension wall may further include an
additional extension wall that extends in a direction away
from each of the first lower extension wall and the second
lower extension wall, thereby covering a wide range of
water scattered by the vibration plate.

[0023] A plurality of inner ribs are formed on the lower
extension wall, the plurality of inner ribs protruding in an
inward direction of the air discharge hole and extending
vertically, thereby guiding the water, scattered toward the
lower extension wall, in a downward direction.

[0024] The plurality of inner ribs may be disposed to
face the upper surface of the vibration plate, thereby
guiding the water, scattered toward the lower extension
wall, in a downward direction.

[0025] A length of each of the plurality of inner ribs
protruding from the lower extension wall may be greater
than a width of the lower extension wall.

[0026] The humidifier may furtherinclude aninner shell
defining a space in which the water tank is disposed, and
having a discharge flow path at a position spaced apart
from the water tank, wherein the humidification water
tank cover may include an air discharge pipe which
extends upward to allow the humidified air, generated
in the humidification water tank, to flow upward, and is
connected to a lower end of the inner shell, such that the
humidified air generated in the chamber may be dis-
charged in a space between the water tank and the inner
shell.

[0027] Alowergroove may be formedinalower portion
of the air discharge pipe, the lower groove recessed
radially outward from an inner surface of the air discharge
pipe, thereby reducing a moving speed of condensate
water or scattered water that flows along the air discharge
pipe.

[0028] The lower groove may be disposed upward
from the lower extension wall.

[0029] A humidifier according to the present disclosure
includes: a first humidification water tank having a first
chamber for heating water; a second humidification water
tank connected to the first humidification water tank and
having a second chamber for generating humidified air
using a vibrator and water supplied from the first humi-
dification water tank; a fan disposed at a lower side of the
second humidification water tank and configured to gen-
erate an air flow; and a connection pipe supplying water,
stored in the first humidification water tank, to the second
humidification water tank, thereby generating humidified
air by using water sterilized by heating. The second
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humidification water tank may include: an air discharge
hole through which the humidified air generated in the
second chamber is discharged outside, and an air supply
hole through which air blown by the fan is supplied to the
second chamber; a lower extension wall disposed be-
tween the air discharge hole and the air supply hole, and
extending downward from an upper part of the second
humidification water tank; and a vibrator disposed on a
lower surface of the second humidification water tank,
and having a vibration plate disposed below the air dis-
charge hole and configured to vibrate water stored in the
second chamber. The vibration plate may be disposed
closer to the air discharge hole than the air supply hole
with respect to the lower extension wall. The vibration
plate may be inclined in the manner that an upper surface
of the vibration plate faces a side surface of the lower
extension wall. This structure allows the water supplied to
the humidification water tank to be cooled by air flowing
through the air supply pipe. This structure also allows the
water scattered by the vibration plate to move to the lower
extension wall, thereby reducing noise caused by falling
water.

[0030] The vibration plate may include a first vibration
plate, and a second vibration plate spaced apart from the
first vibration plate in a first direction, and the lower
extension wall may include a first lower extension wall,
and a second lower extension wall spaced apart from the
firstlower extension wallin the first direction. A slitmay be
formed between the first lower extension wall and the
second lower extension wall. The slit may be open in a
second direction perpendicular to the first direction,
thereby ensuring an air flow through the slit, and guiding
movement of scattered water through the lower exten-
sion wall.

[0031] A vertical length of the slit may be half or more of
a vertical length of the first lower extension wall or the
second lower extension wall.

[0032] A humidifier according to the presentdisclosure
includes: a humidification water tank wall having a cham-
berinwhich water is stored; a vibrator disposed at a lower
side of the humidification water tank wall and having a
vibration plate configured to vibrate the water stored in
the chamber; a humidification water tank cover disposed
atan upper side of the humidification water tank wall, and
having an air discharge hole through which the humidi-
fied air generated in the chamber is discharged; an air
discharge pipe extending upward from the humidification
water tank cover, and having an air discharge pipe chan-
nel in which the humidified air flows; and a lower exten-
sion wall extending downward from the humidification
water tank cover on at least one side of the circumference
of the air discharge hole, thereby allowing the humidified
air generated in the chamber to be discharged through
the air discharge pipe. The air discharge pipe may extend
from the circumference of the air discharge hole or a
position adjacent to the air discharge hole. In addition, a
lower groove may be formed in a lower portion of the air
discharge pipe. The lower groove may be recessed
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radially outward from an inner circumferential surface of
the air discharge pipe, such that while condensate water
falling to the air discharge pipe or scattered water scat-
tered by the vibrator flows downward along the air dis-
charge pipe, a flow speed of the water may be reduced by
the lower groove.

[0033] An upper surface of the vibration plate may be
inclined from an upper side toward the lower extension
wall, thereby allowing the scattered water to flow toward
the lower extension wall and the air discharge pipe.
[0034] Other detailed matters of the exemplary embo-
diments are included in the detailed description and the
drawings.

[0035] A humidifier according to the present disclosure
has one or more of the following effects.

[0036] First, water scattered by a vibrator is concen-
trated on a lower extension wall side, thereby minimizing
noise caused by water that falls after scattering.

[0037] Second, water scattered to inner ribs formed on
alower extension wall is not diffused, but flows downward
along the inner ribs, thereby reducing the amount of
scattered water that causes noise and reducing a scat-
tering range of water, such that noise may be reduced.
[0038] Third, alowergroove is formed atalower side of
an air discharge pipe, which buffers falling of water that
falls down along the air discharge pipe, thereby allowing
the water to move to the chamber at a slower speed, and
reducing noise caused by the falling water.

[0039] Fourth, a vibrator is disposed at a lower side of
an air discharge hole, such that most of the humidified air,
generated by vibration of a vibration plate, may flow
through the air discharge hole. Accordingly, most of the
generated humid air may flow through the air discharge
hole, thereby ensuring an amount of humidification.
[0040] Fifth, a lower extension wall is disposed be-
tween an air supply hole and an air discharge hole, such
that generated humid air may be rapidly discharged
through the air discharge hole along with air introduced
through the air supply hole.

[0041] The effects of the present disclosure are not
limited to the aforesaid, and other effects not described
herein will be clearly understood by those skilled in the art
from the following description of the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0042]

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

FIG. 2 is a plan view of FIG. 1.

FIG. 3is a cross-sectional view taken along line l11-11I’
of FIG. 2.

FIG. 4 is an enlarged view of portion IV in FIG. 3.
FIG. 5is a perspective view of a humidification water
tank cover according to an embodiment of the pre-
sent disclosure.

FIG. 6 is a side view of FIG. 5.
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FIG. 7 is another side view of FIG. 5.

FIG. 8 is a front view of FIG. 5.

FIG. 9 is an enlarged bottom perspective view of a
portion of a humidification water tank cover accord-
ing to an embodiment of the present disclosure.
FIG. 10is a diagram explaining the arrangement and
size of a lower extension wall and an inner protrusion
according to an embodiment of the present disclo-
sure.

FIG. 11 is a partial plan view of a second humidifica-
tion water tank cover according to an embodiment of
the present disclosure.

FIG. 12is a cross-sectional view of a first humidifica-
tion water tank and a second humidification water
tank, as taken along line X [I-X II' of FIG. 11.

FIG. 13 is a cross-sectional view of a second humi-
dification water tank, as taken along line X I1I-X 11’ of
FIG. 11.

FIG. 14 is a diagram illustrating data about a propor-
tion of abnormal noise generated in a humidifier with
respect to inclination of a vibrator plate, according to
an embodiment of the present disclosure.

FIG. 15 is a diagram illustrating data about an
amount of humidified air, generated and discharged
by a humidifier, with respectto inclination of a vibrator
plate, according to an embodiment of the present
disclosure.

FIG. 16 is an enlarged bottom perspective view of a
portion of a humidification water tank cover accord-
ing to another embodiment of the present disclosure.
FIG. 17 is an enlarged bottom perspective view of a
portion of a humidification water tank cover accord-
ing to yet another embodiment of the present dis-
closure.

FIG. 18 is a diagram illustrating data about propor-
tion of measured noise in the case where no inner rib
is formed on a lower extension wall and in the case
where different numbers of inner ribs are formed on
the lower extension wall.

[0043] Advantages and features of the present disclo-
sure and methods for achieving the same become ap-
parent from the embodiments described below in con-
junction with the accompanying drawings. However, the
present disclosure is not limited to the embodiments
described below, and may be embodied in various forms.
The embodiments are provided merely to make the pre-
sent invention fully disclosed and to completely inform
those skilled in the art of the category of the invention. The
presentinvention is defined by the appended claims. The
same reference numerals refer to the same parts
throughout the specification.

[0044] Hereinafter, a humidifier of the present inven-
tion will be described with reference to embodiments
disclosed in the following description and drawings.
[0045] First, the overall configuration of a humidifier will
be described below with reference to FIGS. 1 to 3.
[0046] The humidifier may atomize water by ultrasonic



7 EP 4 481 286 A1 8

vibration to generate humidified air. The humidifier may
heat water to discharge humidified air. The humidifier
may discharge the humidified air generated by ultrasonic
vibration and the humidified air generated by heating.
[0047] Referring to FIGS. 1 to 3, the humidifier in-
cludes: a case 10 forming an outer appearance thereof
and having an inlet 24a and an outlet 12a; a filter device
disposed inside the case 10 and configured to filter air
introduced through the inlet 24a; a blower device 60
disposed inside the case 10 and configured to cause
air in the case 10 to flow from the inlet 24a to the outlet
12a; a water tank 100 disposed inside the case 10 and
storing water; and a humidification module configured to
generate humidified air by receiving water from the water
tank 100.

[0048] The humidifier may include the water tank 100
disposed inside the case 10 and temporarily storing
water and supplying the stored water to the humidifica-
tion module, an inner shell 180 defining a space in which
the water tank 100 is disposed, and a middle tray 200
disposed under the inner shell 180.

[0049] The humidification module may include a first
humidification water tank 300 for heating water and a
second humidification water tank 350 for generating
humidified air using water. Alternatively, the humidifica-
tion module may include only the second humidification
water tank 350. The humidification module may include a
humidification module housing 410 that covers the per-
iphery of the humidification module. A flow path housing
430 may be formed on an outer periphery of the humidi-
fication module housing 410. An air flow path 70 may be
formed between the humidification module housing 410
and the flow path housing 430. The configuration and
arrangement of the humidification module will be de-
scribed below in detail.

[0050] The case 10 may have a substantially cylindri-
cal shape.
[0051] The case 10 may include a suction grill 24

having the inlet 24a through which air is introduced,
and a discharge grill 12 having the outlet 12a through
which air is discharged.

[0052] The inlet 24a may be formed on a circumfer-
ential surface of the case 10 having a cylindrical shape.
The outlet 12a may be formed on an upper surface of the
case 10 having a cylindrical shape. The humidifier ac-
cording to the present disclosure may introduce air
through the circumferential surface of the case 10 and
may discharge air through the upper surface thereof.
[0053] Referring to FIG. 3, the suction grill 24 may
cover the outside of a blower housing 68 and a filter 50
which will be described below. The suction grill 24 may
have a plurality of inlets 24a which are vertically formed
and are circumferentially spaced apart from each other.
The inlets 24a may be formed around a portion where the
filter 50 is disposed. The inlets 24a may be formed at a
lower portion of the suction grill 24. The inlets 24a are
formed at the lower portion of the suction grill 24, and an
upper portion of the suction grill 24 may be closed in order
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to protect the internal components of the humidifier.
[0054] A plurality of grills 24b which vertically extend
may be formed on the suction grill 24. The plurality of grills
24b may be spaced apart from each other in a circumfer-
ential direction of the suction grill 24. The plurality of inlets
24a may be formed between the plurality of grills 24b.
[0055] The suction grill 24 may be divided into a lower
suction grill 25a having the inlets 24a and an upper
suction grill 25b disposed above the lower suction grill
25a. A display 30 which will be described below may be
disposed on the upper suction grill 25b. The upper suc-
tion grill 25b may cover the blower housing 68 and the
outside of the humidification module which will be de-
scribed below.

[0056] The humidifier may include the discharge grill
12 having the outlet 12a and a water tank cover 14
disposed at an upper side of the water tank 100. The
discharge grill 12 may have a structure which is sepa-
rated upward from an outer shell 22 which will be de-
scribed below. The water tank cover 14 may have a
structure which is separated from the discharge grill 12
or the water tank 100. The discharge grill 12 may include
a plurality of ribs 12b radially extending from an outer
periphery of the water tank cover 14. The plurality of ribs
12b which are disposed on the discharge grill 12 may be
circumferentially spaced apart from the outer periphery of
the water tank cover 14.

[0057] ReferringtoFIG. 2, the water tank cover 14 may
include a center cover 16 and a circumference cover 18
disposed around the circumference of the center cover
16. The center cover 16 may be upwardly convex toward
the center. A water supply hole 20, through which water
flows into the water tank 100, may be formed between the
circumference cover 18 and the center cover 16.
[0058] ReferringtoFIG. 1, thedischarge grill 12 may be
disposed at an upper side of a first discharge flow path 32
and at an upper side of a second discharge flow path 34
which will be described below. The plurality of ribs 12b
and the plurality of outlets 12a may be formed on the
discharge grill 12.

[0059] The discharge grill 12 may have a constant
height in a vertical or up-down direction. Accordingly, a
mixing flow path 13 may be formed between the plurality
of ribs 12b disposed on the discharge grill 12. Air flowing
through the first discharge flow path 32 may be mixed
with air flowing through the second discharge flow path
34.

[0060] Each of the plurality of ribs 12b may be formed
so that an outer circumferential end has a greater height
than an inner circumferential end. Accordingly, it is pos-
sible to guide air, flowing through the first discharge flow
path 32 and the second discharge flow path 34, to flow
radially inwardly.

[0061] The case 10 may include the outer shell 22 for
guiding air, flowing inside the case 10, to the outlet 12a.
The outer shell 22 may form the second discharge flow
path 34 along with the inner shell 180 which will be
described below.
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[0062] The outer shell 22 may include an upper outer
shell 22a disposed under the discharge grill 12 and a
lower outer shell 22b disposed under the upper outer
shell 22a. The lower outer shell 22b may be made of a
transparent material.

[0063] The case 10 may include a bottom wall 26
covering the lower side of the suction grill 24.

[0064] The humidifier may include a pedestal 28 dis-
posed under the case 10 and allowing the bottom wall 26
to be spaced above the ground by a predetermined
distance. An upper end of the pedestal 28 may be con-
nected to the bottom wall 26. The bottom wall 26 covers a
bottom surface of the humidifier which is spaced above
the ground by the pedestal 28.

[0065] Referring to FIG. 2, the display 30 is disposed
on one side of the case 10. The display 30 may allow a
user to control power or operation of the humidifier. The
display 30 may include a display for displaying an oper-
ating state and the like of the humidifier for a user.
[0066] In the filter device, air introduced through the
inlet 24a is filtered through the filter 50. The filter device
may allow the filtered air to flow upward.

[0067] Referringto FIG. 3, the filter device includes the
filter 50 for filtering the air introduced through the inlet
24a, and a filter mounting part disposed inside the case
10 and fixing the position of the filter 50.

[0068] The filter 50 may have a circular pillar shape.
Accordingly, the filter 50 may filter air drawn in from the
front, rear, left and/or right directions perpendicular to an
up-down direction. The air introduced through the inlet
24a may flow into an internal space of the filter 50. After
passing through thefilter 50, the air may flow to the blower
device 60 disposed at an upper side of the filter 50.
[0069] The filter mounting part may include a lower
plate 52 disposed at a lower side of the filter 50, an upper
plate 54 disposed at an upper side of the filter 50, and a
supporter (not shown) connecting the lower plate 52 and
the upper plate 54.

[0070] Thelower plate 52 is disposed at the lower side
ofthefilter 50. The lower plate 52 may move up and down
and may detect whether the filter 50 is mounted. A fan
sterilizer 53 for emitting ultraviolet light in an upward
direction may be disposed at the center of the lower plate
52. The fan sterilizer 53 may sterilize the inside of the fan
62 or the filter 50 which will be described below.

[0071] Anorifice 56 is formed in the upper plate 54. The
orifice 56 may be formed at the center of the upper plate
54. The orifice 56 may allow the air, flowing into the filter
50, to flow to the fan 62. An inner peripheral edge of the
upper plate 54 may have an upwardly bent shape, there-
by guiding the air, which flows upward from the internal
space of the filter 50, to flow to the fan 62.

[0072] The supporter 58 may connect the lower plate
52 and the upper plate 54. The supporter 58 may be
circumferentially spaced apart from each other.

[0073] The blower device 60 includes the fan 62 for
generating an air flow in the case 10 and a fan motor 64 for
rotating the fan 62.
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[0074] Referring to FIG. 3, the fan 62 has a fan inlet
formed on one side facing the orifice 56, and a fan outlet
formed in an opposite direction of the fan inlet. The fan 62
may be a mixed flow fan having a fan outlet formed toward
a centrifugal direction in the opposite direction of the fan
inlet. The fan 62 may include a hub connected to the fan
motor 64, a shroud spaced apart from the hub by a
predetermined distance and forming the fan inlet, and
a blade radially extending to connect the hub and the
shroud.

[0075] The fan 62 may operate to cause air at a lower
side of the case to flow upward. The fan 62 draws in air
through the orifice 56, and discharges air through the
blower housing 68 where the diffuser 72 is disposed.
[0076] The fan motor 64 may be disposed at an upper
side of the fan 62.

[0077] The blower device includes a motor cover 66
covering the outside of the fan motor 64, and the blower
housing 68 radially outwardly spaced apart from the
motor cover 66 and guiding the air, blown by the fan
62, to flow upward.

[0078] Theairflow path 70, through which the air blown
by the fan 62 flows upward, may be formed between the
motor cover 66 and the blower housing 68. The air flow
path 70 may extend up to a region where the humidifica-
tion module housing 410 and the flow path housing 430
are formed.

[0079] The suction grill24 may be disposed outside the
blower housing 68.

[0080] The blower device 60 includes a diffuser 72
disposed between the motor cover 66 and the blower
housing 68, and reducing the rotational component of air
blown by the fan 62 to flow upward. A plurality of diffusers
72 may be circumferentially spaced apart from each
other.

[0081] A control box 74 defining a space in which a
circuitboard 76 is disposed, may be disposed at an upper
side of the motor cover 66. The control box 74 may be
spaced apart inwardly of the blower housing 68. Accord-
ingly, the air flow path 70 may also be formed between the
control box 74 and the blower housing 68.

[0082] A plurality of circuit boards 76 may be disposed
in the control box 74.

[0083] The water tank 100 may include an inner water
tank 102 and an outer water tank 160. The water tank 100
may be formed such that the inner water tank 102 is
disposed inside the outer water tank 160.

[0084] While being disposed inside the inner shell 180,
the outer water tank 160 may be disposed at an upper
side of the middle tray 200. The middle tray 200 may
support the inner shell 180, the outer water tank 160, and
the inner water tank 102. Accordingly, load of the inner
water tank 102, the outer water tank 160, and the inner
shell 180 may be transmitted to the middle tray 200.
[0085] The outer water tank 160 is disposed on an
outer periphery of the inner water tank 102.

[0086] A through hole 164 is formed in a lower surface
ofthe outer water tank 160, and a portion of the connector
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120 may be disposed at a lower side of the outer water
tank 160 through the through hole 164.

[0087] Theinnershell 180 may define a space in which
the water tank 100 is disposed.

[0088] A shell penetration hole 184 is formed in a lower
surface of the inner shell 180. The shell penetration hole
184 is disposed at a lower side of the through hole 164 of
the outer water tank 160. The connector 120 may be
disposed in the shell penetration hole 184.

[0089] An air discharge connection pipe 192, through
which the humidified air discharged from the humidifica-
tion module flows, is disposed on a lower surface of the
inner shell 180. An air discharge connection pipe hole
194 is formed inside the air discharge connection pipe
192.

[0090] FIG. 4 is an enlarged view of portion Ain FIG. 3.
[0091] The configuration related to the humidification
module will be described below with reference to FIG. 4.
[0092] The humidifier may include a supply pipe 230
supplying water, stored in the water tank 100, to the first
humidification water tank 300. The humidifier may in-
clude the first humidification water tank 300 heating
the water, the second humidification water tank 350 (or
"humidification water tank") generating humidified air
using a vibrator 370, the humidification module housing
410 defining a space in which the first humidification
water tank 300 and the second humidification water tank
350 are disposed, and the middle tray 200 disposed atan
upper side of the humidification module housing 410.
Alternatively, the humidifier may not have the first humi-
dification water tank 300.

[0093] The humidifier may include a humidification
module for heating water and generating humidified
air. The first humidification water tank 300 and the second
humidification water tank 350 may be included in the
humidification module. The humidification module may
not include the first humidification water tank 300.
[0094] The humidifier may include the supply pipe 230
supplying the water, stored in the water tank 100, to the
first humidification water tank 300. The supply pipe 230
may be disposed between the water tank 100 and the first
humidification water tank 300. The supply pipe 230 may
temporarily store the water discharged from the water
tank 100 and supplied to the first humidification water
tank 300.

[0095] The humidifier may include the humidification
module housing 410 defining a space in which the first
humidification water tank 300 and the second humidifi-
cation water tank 350 are disposed. The display 30 may
be disposed on one side of the humidification module
housing 410. The middle tray 200 may be disposed at an
upper side of the humidification module housing 410.
[0096] A supply chamber 232, in which water is tem-
porarily stored, may be formed in the supply pipe 230. A
sensor 234 for detecting the hardness of water stored
therein may be disposed on one side of the supply pipe
230.

[0097] An upper end of the supply pipe 230 may pro-
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trude above the middle tray 200. The upper end of the
supply pipe 230 may pass through a first hole 204 formed
in the middle tray 200, and may be connected to the inner
water tank 102 disposed at an upper side thereof.
[0098] The middle tray 200 is disposed under the inner
shell 180. The first hole 204, through which the supply
pipe 230 passes, is formed in the middle tray 200. The
first hole 204 may be formed at the center of a tray plate
202.

[0099] A second hole 208, through which the humidi-
fied air discharged from the second humidification water
tank 350 flows, is formed in the middle tray 200. The
second hole 208 may be disposed at a position radially
spaced apart from the first hole 204.

[0100] The humidifier may include the display 30 dis-
posed on one side of the humidification module housing
410.

[0101] The humidifier may include a first connection
pipe 390 connecting the first humidification water tank
300 and the second humidification water tank 350, and a
second connection pipe (not shown). The first connection
pipe 390 may supply water, heated by the first humidifi-
cation water tank 300, to the second humidification water
tank 350. A second valve (not shown) for opening and
closing the first connection pipe 390 may be disposed in
the first connection pipe 390. A pump (not shown) for
supplying water stored in the second humidification water
tank 350 to the first humidification water tank 300 may be
disposed in the second connection pipe.

[0102] The first humidification water tank 300 and the
second humidification water tank 350 may be connected
to each other by a communication pipe 310 disposed
above the first connection pipe 390.

[0103] A first humidification water tank wall 302 may
have a cylindrical shape in which water is stored. The first
humidification water tank wall 302 has an open bottom,
and a heater 340 may be disposed at a lower side of the
first humidification water tank 302.

[0104] The first humidification water tank 300 may
include top covers 322 and 326 disposed at the top of
the first humidification water tank wall 302. The top
covers 322 and 326 may be disposed at the top of an
upper water tank wall 304.

[0105] Thetop covers 322 and 326 may be disposed to
cover atleast a portion of the top of the first humidification
water tank wall 302. The top covers 322 and 326 may
include a first top cover 322 and a second top cover 326
disposed under the first top cover 322.

[0106] A communication flow path 311 for allowing the
first humidification water tank 300 and the second humi-
dification water tank 350 to communicate with each other
may be formed in the communication pipe 310. The
humidified air, generated in the first humidification water
tank 300 and flowing upward, may flow to the second
humidification water tank 350 through the communica-
tion flow path 311.

[0107] The second humidification water tank 350 in-
cludes a second humidification water tank wall 352 defin-
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ing a space in which water is stored, and the vibrator 370
disposed at a lower side of the second humidification
water tank wall 352 and vibrates to atomize water in the
second humidification water tank wall 352.

[0108] The vibrator 370 may include a vibration device
372 for generating vibration, and a vibrator cover 371
defining a space in which the vibration device 372 is
disposed and covering the top of the vibration device
372, and a vibration plate 374 (see FIG. 13) disposed on
one side of the vibrator cover 371 and configured to
vibrate by the operation of the vibration device 372.
[0109] The vibrator 370 may include a vibration plate
fixing member 375 (see FIG. 12) disposed at a lower side
of the vibrator cover 371 and fixing the position of the
vibration plate 374.

[0110] Referringto FIG. 13, the humidifier may include
two vibration devices 372 and two vibration plates 374.
Accordingly, each of the two vibration plates 374 vibrates
tovibrate water presentinthe second chamber 350a. The
vibrator 370 may include afirst vibration plate 374a,and a
second vibration plate 374b spaced apart from the first
vibration plate 374a.

[0111] Referring to FIG. 13, the first vibration plate
374a may be disposed under a first lower extension wall
384a which will be described below, and the second
vibration plate 374b may be disposed under a second
lower extension wall 384b which will be described below.
[0112] Two vibration plates 374 may be disposed on a
lower surface of the second humidification water tank
wall 352. The two vibration plates 374 may be spaced
apart from each other in a direction perpendicular to the
up-down direction.

[0113] The second humidification water tank 350 in-
cludes a humidification water tank cover 380 (see FIG. 5)
disposed at or connected to an upper side of the second
humidification water tank wall 352. The humidification
water tank cover 380 may supply the humidified air,
generated in the second humidification water tank wall
352, to the first discharge flow path 32.

[0114] The second humidification water tank wall 352
may form the second chamber 350a (or "chamber") in
which water is stored. The humidification water tank wall
352 may have a pillar shape that is open at the top and
bottom. The humidification water tank wall 352 may have
a structure in which a cross-section area thereof in-
creases from the bottom to the top.

[0115] The humidification water tank cover 380 in-
cludes an air discharge pipe 382 allowing the humidified
airto flow upward. The air discharge pipe 382 may extend
upward form the humidification water tank cover 380. The
airdischarge pipe 382 may have a substantially oval pillar
shape.

[0116] An upper end of the air discharge pipe 382 may
make contact with the middle tray 200. Here, the upper
end of the air discharge pipe 382 may directly contact the
middle tray 200 or may indirectly contact the middle tray
200 through a separate sealer 388.

[0117] The air discharge pipe 382 may be disposed
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under the middle tray 200. The air discharge pipe 382
may be disposed under the inner shell 180.

[0118] The sealer 388 is disposed between the air
discharge pipe 382 and the middle tray 200. The sealer
388 is disposed between the air discharge pipe 382 and
the inner shell 180. The sealer 388 may be disposed
between the air discharge pipe 382 and the middle tray
200 and/or the inner shell 180.

[0119] The sealer 388 may prevent water, moving up-
ward by the vibrator 370 disposed in the second humi-
dification water tank 350, from flowing between the air
discharge pipe 382 and the middle tray 200. In addition,
the sealer 388 may prevent water, moving upward by the
vibrator 370 disposed in the second humidification water
tank 350, from flowing between air discharge pipe 382
and the inner shell 180.

[0120] When condensate water generated in the inner
shell 180 flows downward, the sealer 388 may prevent
the condensate water from flowing between the air dis-
charge pipe 382 and the inner shell 180.

[0121] Anairdischarge pipeinlet382a (orairdischarge
hole) is formed at a lower end of the air discharge pipe
382. An air discharge pipe outlet 382b is formed at an
upper end of the air discharge pipe 382. The air discharge
pipe 382 may have an air discharge pipe channel 383
formed between the air discharge pipe inlet 382a and the
air discharge pipe outlet 382b.

[0122] An air supply hole 387 is formed at one side of
the humidification water tank cover 380. External air may
be introduced into the second humidification water tank
wall 352 through the air supply hole 387. The air supply
hole 387 may have a shape which is open at the top.
[0123] The humidification water tank cover 380 in-
cludes an air guide cover 386 supplying air, flowing
through the air flow path 70, to the second humidification
water tank wall 352. The air guide cover 386 guides a
portion of air, flowing outside of the humidification module
housing 410, to flow into the second humidification water
tank wall 352 through the air supply hole 387.

[0124] An air guide rib 412 that switches a rotational
flow of air, which flows along the humidification module
housing 410, to an up flow may be disposed at a lower
side of the air guide cover 386.

[0125] The air guide cover 386 may extend outward of
aperipheral surface of the humidification module housing
410. Accordingly, the air guide cover 386 may guide a
portion of the air, flowing upward along the air flow path
70, to flow to the second humidification water tank wall
352.

[0126] Alowerextensionwall 384 is disposed between
an air discharge hole 382a and the air supply hole 387.
The lower extension wall 384 may have a shape that is
bent toward the air discharge hole 382a when viewed
from above. Accordingly, air introduced into the second
humidification water tank wall 352 through the air supply
hole 387 may flow along a lower portion and an inner
peripheral surface of the second humidification water
tank wall 352.
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[0127] Thelowerextensionwall 384 may extend down-
ward between the air discharge hole 382a and the air
supply hole 387. The lower extension wall 384 may allow
the air, introduced into the second humidification water
tank wall 352 through the air supply hole 387, to flow
toward the lower portion of the second humidification
water tank wall 352.

[0128] The humidifier includes a water drain pipe 394
that drains water remaining in the first humidification
water tank 300, and a water drain pipe valve 396 for
opening and closing the water drain pipe 394. The water
drain pipe 394 may be connected to one side of the first
humidification water tank 300. The water drain pipe valve
396 may be disposed at an end of the water drain pipe
394.

[0129] Hereinafter, the shape of the humidification
water tank cover, the air discharge pipe, and the lower
extension wall will be described with reference to FIGS. 5
to 10.

[0130] The humidification water tank cover 380 may be
disposed at or connected to the top of the second humi-
dification water tank wall 352. The humidification water
tank cover 380 may cover the top of the second humidi-
fication water tank wall 352. The air discharge hole 3823,
through which the humidified air generated in the second
chamber 350a is discharged, is formed in the humidifica-
tion water tank cover 380.

[0131] The air discharge pipe 382, protruding upward
from the humidification water tank cover 380 and having
the air discharge pipe channel 383 formed therein, may
be disposed in the humidification water tank cover 380.
The humidification water tank cover 380 may include an
air guide cover 386 extending in one direction from a
region where the air discharge pipe 382 is formed. The
humidification water tank cover 380 may include the
lower extension wall 384 extending downward from the
humidification water tank cover 380.

[0132] The humidification water tank cover 380 may
include a first top cover 322 disposed at or connected to
the top of the first humidification water tank wall 302. That
is, the first top cover 322 and the humidification water
tank cover 380 may be integrally formed with each other.
[0133] The humidification water tank cover 380 may
form an upper part of the first humidification water tank
300 and the second humidification water tank 350.
[0134] The air discharge pipe 382 has a structure that
extends upward from the humidification water tank cover
380. The air discharge pipe 382 may extend upward from
a circumference surface of the air discharge hole 382a or
from a position adjacent to the circumference surface.
The air discharge pipe 382 may allow the first discharge
flow path 32 and the second chamber 350a to commu-
nicate with each other. The air discharge pipe 382 may
supply the humidified air, generated in the second humi-
dification water tank 350, to the first discharge flow path
32. The air discharge pipe 382 may supply the humidified
air, generated in the first humidification water tank 300 or
the second humidification water tank 350, to the first
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discharge flow path 32.

[0135] The air discharge pipe 382 may supply conden-
sate water, generated in the first discharge flow path 32,
to the inside of the second humidification water tank 350.
[0136] The air discharge hole 382a is formed in the
humidification water tank cover 380. The air discharge
pipe 382 may extend upward directly from a circumfer-
ential surface of the air discharge hole 382a or from a
position adjacent to the circumferential surface. The air
discharge hole 382a may form the inlet of the air dis-
charge pipe channel 383.

[0137] The air guide cover 386 may guide a portion of
air, flowing outside of the humidification module housing
410, to flow into the second humidification water tank 350
through the air supply hole 387a.

[0138] The air guide cover 386 may guide air, flowing
outside of the second humidification water tank 350, to
flow into the second humidification water tank 350.
[0139] The air guide cover 386 may be upwardly
spaced apart from the air supply hole 387a and may
extend horizontally from the air discharge pipe 382.
The air guide cover 386 may extend from a circumfer-
ential wall of the air discharge pipe 382 and may be
disposed at a position spaced above an upper end of
the second humidification water tank wall 352.

[0140] The air guide cover 386 may extend outward of
aperipheral surface of the humidification module housing
410 (see FIG. 4). Accordingly, the air guide cover 386
may guide a portion of air, flowing upward along the air
flow path 70 (see FIG. 4), to flow into the second humi-
dification water tank 350.

[0141] Thelowerextensionwall 384 may extend down-
ward from the humidification water tank cover 380, pre-
ferably from one side of a circumference surface of the air
discharge hole 382a. The lower extension wall 384 may
extend downward from the humidification water tank
cover 380 in a region where the air discharge pipe 382
is formed. The lower extension wall 384 may extend
downward from the air discharge pipe 382 in a region
where the air guide cover 386 is disposed.

[0142] The lower extension wall 384 may guide air,
flowing into the second humidification water tank 350
through the air guide cover 386, to flow downward.
The lower extension wall 384 may extend downward in
the region where the air supply hole 387a is formed.
[0143] The lower extension wall 384 may include a first
lower extension wall 384a, and a second lower extension
wall 384b spaced apart from the first lower extension wall
384a. A slit 385a may be formed between the first lower
extension wall 384a and the second lower extension wall
384b. The lower extension wall 384 may include a lower
connection wall 385b disposed above the slit 385a and
connecting the first lower extension wall 384a and the
second lower extension wall 384b.

[0144] The lower extension wall 384 may be formed
along the air discharge hole 382a. Accordingly, when
viewed from above or below, the lower extension wall
384 may have a curved surface extending along the air
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discharge hole 382a.

[0145] The first lower extension wall 384a and the
second lower extension wall 384b may have the same
length in the vertical direction. However, alength L1 of the
first lower extension wall 384a, which extends in a direc-
tion (circumferential direction) that is perpendicular to a
vertical or up-down direction, may be different from a
length L2 of the second lower extension wall 384b which
extends in a direction (circumferential direction) that is
perpendicular to the vertical direction.

[0146] Thelength ofthe firstlower extension wall 384a,
which extends in the circumferential direction of the air
discharge hole 382a, may be shorter than the length of
the second lower extension wall 384b that extends in the
circumferential direction of the air discharge hole 382a.
[0147] The slit 385a may be formed to extend upward
from a lower end of the first lower extension wall 384a and
the second lower extension wall 384b. Referring to FIG.
8, a vertical length 385ah of the slit 385a may be half or
more of a vertical length 384h of the first lower extension
wall 384a or the second lower extension wall 384b.
[0148] The slit385a has a width 385aw that decreases
from the bottom to the top thereof.

[0149] The lower extension wall 384 may include a first
additional extension wall 384a1 disposed on one side of
the first lower extension wall 384a, and a second addi-
tional extension wall 384b1 disposed on one side of the
second lower extension wall 384b.

[0150] The first additional extension wall 384a1 and
the second additional extension wall 384b1 may also
extend downward from the circumference surface of
the air discharge hole 382a.

[0151] The first additional extension wall 384a1 has a
shape in which the vertical length thereof decreases
away from the first lower extension wall 384a. The sec-
ond additional extension wall 384b1 has a shape in which
the vertical length thereof decreases away from the
second lower extension wall 384b.

[0152] The first additional extension wall 384a1 and
the second additional extension wall 384b1 may be
spaced apart from each other. The first additional exten-
sion wall 384a1 and the second additional extension wall
384b1 may be spaced apart from each other so that air,
flowing through the communication pipe 310, may flow to
the air discharge hole 382a.

[0153] A length L3 of the first additional extension wall
384a1, which extends in a direction perpendicular to the
vertical direction, may be different from a length L4 of the
second additional extension wall 384b1, which extendsin
a direction perpendicular to the vertical direction.
[0154] The lower extension wall 384 may include an
inner rib 389 which protrudes from an inner surface of the
lower extension wall 384 and extends in the vertical
direction. The inner rib 389 may guide movement of water
thatfalls down along the air discharge pipe 382. The inner
rib 389 may guide movement of water that falls down
along the lower extension wall 384.

[0155] A plurality of inner ribs 389 may be formed on
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the lower extension wall 384. The plurality of inner ribs
389 may be arranged at regular intervals in a circumfer-
ential direction of the air discharge hole.

[0156] The plurality of inner ribs 389 may be divided
into a plurality of first inner ribs 389a which are disposed
on the first lower extension wall 384a, and a plurality of
second innerribs 389b which are disposed on the second
lower extension wall 384b.

[0157] Referring to FIG. 10, a length 389h of the inner
rib 389 that protrudes from the lower extension wall 384
may be longer than a thickness 384t of the lower exten-
sion wall 384. Referring to FIG. 10, the plurality of first
inner ribs 389a arranged on the first lower extension wall
384a may be equally spaced apart from each other.
Likewise, the plurality of second inner ribs 389b formed
on the second lower extension wall 384b may be equally
spaced apart from each other.

[0158] However, the plurality ofinner ribs 389 may also
be arranged at different intervals. Referring to FIG. 9, the
number of first inner ribs 389a arranged on the first lower
extension wall 384a may be equal to the number of
second inner ribs 389b arranged on the second lower
extension wall 384b.

[0159] However, unlike the drawing, the number of
second inner ribs 389b arranged on the second lower
extension wall 384b may be greater than the number of
firstinner ribs 389a arranged on the first lower extension
wall 384a.

[0160] A lower groove 383b, which is recessed in a
radially outward direction of the air discharge pipe 382,
may be formed in a lower portion of the air discharge pipe
382. The lower groove 383b may be disposed at one side
of a circumferential surface of the air discharge pipe 382.
The lower groove 383b may be disposed above the lower
extension wall 384. The lower groove 383b may be
disposed above the inner ribs 389. The lower groove
383b may be disposed above the both of the first lower
extension wall 384a and the second lower extension wall
384b.

[0161] The lower groove 383b may temporarily reduce
the speed of water flowing downward along the circum-
ference of the air discharge pipe 382. The water, flowing
into the second humidification water tank wall 352 along
the lower extension wall 384, may flow after temporarily
stagnating in the lower groove 383b.

[0162] Hereinafter, the shape of the air discharge hole
382a, formed in the humidification water tank cover 380,
and the arrangement of a vibrator will be described with
reference to FIG. 11.

[0163] Two vibration plates 374 are disposed atalower
side where the air discharge hole 382a is formed. A first
vibration plate 374a and a second vibration plate 374b
may be disposed at the lower side where the air dis-
charge hole 382a is formed. In other words, the two
vibration plates 374 and the air discharge hole 382a
may at least partially overlap with each other in the
vertical direction.

[0164] The air discharge hole 382a may have a sub-
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stantially oval shape. The air discharge hole 382a may
have a shape modified from an exact oval shape. Aradius
of curvature of a portion of the air discharge hole 382a,
which is disposed far from the first humidification water
tank 300, may be greater than a radius of curvature of
another portion of the air discharge hole 382a which is
disposed close to the first humidification water tank 300.
[0165] The vibration plate 374 may be disposed adja-
cent to the lower extension wall 384. That is, by dividing
the air discharge hole 382a into a first region AR1, in
which the lower extension wall 384 is disposed, and a
second region AR2 facing the first region AR1 in which
the lower extension wall 384 is disposed, the vibration
plate 374 may be disposed closer to the first region AR1
than the second region AR2.

[0166] The first vibration plate 374a is disposed below
a region in which the first inner ribs 389a are formed, and
the second vibration plate 374b is disposed below a
region in which the second inner ribs 389b are formed.
[0167] The plurality ofinnerribs 389 may protrude from
the lower extension wall 384 on a circumferential surface
where the vibration plate 374 is disposed.

[0168] The plurality of first inner ribs 3 89a protrude
from the first lower extension wall 384a on the circumfer-
ential surface where the first vibrator 374a is disposed.
The plurality of second inner ribs 389b protrude from the
second lower extension wall 384b on the circumferential
surface where the second vibrator 374b is disposed.
[0169] Hereinafter, the arrangementofa vibration plate
and the structure of a lower extension wall and an air
discharge pipe will be described with reference to FIGS.
12 and 13.

[0170] The vibrator 370includes a vibration device 372
configured to receive power to generate vibration, a
vibration plate 374 configured to atomize water in the
second chamber 350a by using vibration transmitted
from the vibration device 372, and a vibrator cover 371
defining a space in which the vibration device 372 is
disposed and covering the top of the vibration device
372. The vibrator 370 may include a vibration plate fixing
member 375 for fixing the position of the vibration plate
374.

[0171] Referring to FIG. 13, the vibrator 370 includes a
first vibration plate 374a, and a second vibration plate
374b spaced apart from the first vibration plate 374a.
[0172] A first cover hole 371a, which is open at the top
of the first vibration plate 374a, and a second cover hole
371b, which is open at the top of the second vibration
plate 374b, may be formed in the vibrator cover 371.
[0173] The vibration plates 374a and 374b may be
disposed below the cover holes 371a and 371b, respec-
tively. The vibration plate 374 may be formedina shapein
which an upper surface thereof is inclined toward the
lower extension wall 384.

[0174] The vibration plate 374 may form an inclination
angle of from 3° to 5° with respect to a plane horizontal to
the ground. As the vibration plate 374 forms the inclina-
tion angle, a proportion of abnormal noise generated due

10

15

20

25

30

35

40

45

50

55

11

to the operation of the vibrator 370 may be improved. As
the vibration plate 374 forms the inclination angle, water
scattered upward due to the vibration of the vibrator 374
may flow toward the lower extension wall 384, thereby
improving noise caused by falling water which is gener-
ated in the second chamber 350a.

[0175] According to FIG. 14, in case where an inclina-
tion angle of the vibration plate 374 is 0 degrees, a
proportion of abnormal noise generated due to the op-
eration of the vibrator 370 is 7 % or more, but in case
where the inclination angle of the vibration plate 374 is in
a range of 3° to 5°, the proportion of abnormal noise is
improved to 3 % or less. Particularly, in case where an
inclination angle of the vibration plate is 5 degrees, the
proportion of abnormal noise generated due to the op-
eration of the vibrator 370 is improved to 2 % or less.
[0176] Inaddition, accordingto FIG. 15, evenwhenthe
vibration plate 374 is inclined within an inclination angle
range of 5 degrees, humidification performance is not
reduced compared to the case where aninclination angle
of the vibration plate 374 is 0 degrees. According to FIG.
15, in case where the vibration plate 374 is inclined at an
inclination angle of 5 degrees, a humidification amount
rather increases compared to the case where an inclina-
tion angle of the vibration plate 374 is 0 degrees. Here,
the inclination may refer to an angle at which the vibration
plate 374 is inclined with respect to an imaginary hor-
izontal line.

[0177] Referring to FIGS. 16 and 17, the number of
inner ribs 389 formed on the first lower extension wall
384a and the second lower extension wall 384b may vary.
Referring to FIG. 16, the number of inner ribs 389 formed
on each of the first lower extension wall 384a and the
second lower extension wall 384b may vary depending
on the length of the first lower extension wall 384a and the
second lower extension wall 384a that extends in a
circumferential direction.

[0178] The inner ribs 389, formed on each of the first
lower extension wall 384a and the second lower exten-
sion wall 384a, may be two or more in number.

[0179] Referring to FIG. 16, three first inner ribs 389a
may be formed on the first lower extension wall 384a, and
four second inner ribs 389b may be formed on the second
lower extension wall 384b. Referring to FIG. 17, two first
inner ribs 389a may be formed on the first lower extension
wall 384a, and three second inner ribs 389b may be
formed on the second lower extension wall 384b.
[0180] A distance D1 between the first inner rib 389a,
disposed adjacent to the slit 385a, among the plurality of
firstinner ribs 389a, and the slit 385a may be equal to or
smaller than a distance D2 between the plurality of first
inner ribs 389a. Likewise, a distance D3 between the
second inner rib 389b, disposed adjacent to the slit 385a,
among the plurality of second inner ribs 389b, and the slit
385a may be equal to or smaller than a distance D4
between the plurality of second inner ribs 389b.

[0181] FIG. 18 is a diagram illustrating data about
abnormal noise generated during operation of each of
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the first vibrator 370 or the second vibrator 370. The
lengths of the first lower extension wall 384a and the
second lower extension wall 384b, which extend circum-
ferentially, are different from each other, and air intro-
duced through the air guide cover 386 does not flow at a
constant speed, such that a magnitude of noise gener-
ated due to the operation of the first vibrator 370 may be
different from a magnitude of noise generated due to the
operation of the second vibrator 370.

[0182] According to FIG. 18, noise in structure B ac-
cording to the embodiment of FIG. 9 is significantly re-
duced, compared to a structure in which the first lower
extension wall 384a and the second lower extension wall
384b are not included.

[0183] Further, noise in arrangement B of the inner ribs
389 according to the embodiment of FIG. 9 is reduced by
60 % or more, compared to the structure including no
inner ribs.

[0184] In addition, as illustrated in FIG. 16, even in
structure A in which three first inner ribs 389a and four
second inner ribs 389b are disposed, noise is reduced by
20 % or more.

[0185] As illustrated in FIG. 17, even in structure C in
which two firstinner ribs 389a and three second innerribs
389b are disposed, noise is reduced by 20 % or more.
[0186] While the preferred embodiments have been
particularly shown and described, the present specifica-
tion shall not be limited to the particular embodiments
described above, and it will be understood by an ordinary
skilled person in the art that various changes in form and
details may be made therein without departing from the
spiritand scope of the presentinvention as defined by the
following claims, and the alternative embodiments
should not be individually understood from the inventive
concept and prospect of the present disclosure.

Claims
1. A humidifier comprising:

a water tank (100) for storing water; and

a humidification water tank (350) for receiving
water from the water tank (100) to generate
humidified air,

wherein the humidification water tank (350)
comprises:

a humidification water tank wall (352) ex-
tending substantially in a vertical direction
and surrounding a chamber in which water
is stored;

a vibrator (370) disposed at a lower side of
the humidification water tank wall (352) and
having a vibration plate (374) configured to
vibrate the water stored in the chamber;

a humidification water tank cover (380) dis-
posed at an upper side of the humidification
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water tank wall (352), and having an air
discharge hole (382a) through which the
humidified air generated in the chamber is
discharged; and

a lower extension wall (384) extending
downward from the humidification water
tank cover (380),

wherein the vibration plate (374) is inclined
with respect to a horizontal plane in the
manner that an upper surface of the vibra-
tion plate (374) faces a side surface of the
lower extension wall (384).

The humidifier of claim 1, wherein the lower exten-
sion wall (384) has an end disposed on or adjacent to
a circumference of the air discharge hole (382a).

The humidifier of claim 1 or 2, wherein an inclination
angle formed between the side surface of the lower
extension wall (384) and the upper surface of the
vibration plate (374) is an acute angle.

The humidifier of any one of claims 1 to 3, wherein the
vibration plate (374) is inclined at aninclination angle
of from 3° to 5° with respect to the horizontal plane.

The humidifier of claim 1, wherein a circumferential
inner surface of the air discharge hole (382a) com-
prises afirstregion (AR1) and a second region (AR2)
spaced apart from the first region (AR1); the first
region (AR1) is disposed closer to the lower exten-
sion wall (384) than the second region (AR2); and the
vibration plate (374) is disposed horizontally closer
to the first region (AR1) than the second region
(AR2).

The humidifier of any one of claims 1to 5, wherein the
vibration plate (374) comprises a first vibration plate
(374a), and a second vibration plate (374b) spaced
apart from the first vibration plate (374a) in a first
direction,

wherein the lower extension wall (384) comprises a
first lower extension wall (384a), and a second lower
extension wall (384b) spaced apart from the first
lower extension wall (384a) in the first direction.

The humidifier of claim 6, wherein the first lower
extension wall (384a) is disposed in the manner that
a side surface of the first lower extension wall (384a)
faces an upper surface of the first vibration plate
(374a), and the second lower extension wall
(384b) is disposed in the manner that a side surface
of the second lower extension wall (384b) faces an
upper surface of the second vibration plate (374b).

The humidifier of claim 6 or 7, wherein a slit (385a) is
formed between the first lower extension wall (384a)
and the second lower extension wall (384b), and the
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slit (385a) extends in a second direction perpendi-
cular to the first direction.

The humidifier of any one of claims 6 to 8, wherein the
lower extension wall (384 ) further comprises an ad-
ditional extension wall (384a1) that extends in a
direction away from each of the first lower extension
wall (384a) and the second lower extension wall
(384b).

The humidifier of any one of claims 1 to 9, wherein a
plurality of inner ribs (389) are formed on the lower
extension wall (384), the plurality of inner ribs (389)
protruding in an inward direction of the air discharge
hole (382a) and extending vertically.

The humidifier of claim 10, wherein the plurality of
inner ribs (389) are disposed to face the upper sur-
face of the vibration plate (374).

The humidifier of claim 10 or 11, wherein a length of
each of the plurality of inner ribs (389) protruding
from the lower extension wall (384) is greater than a
width of the lower extension wall (384).

The humidifier of any one of claims 1 to 12, further
comprising an inner shell (180) defining a space in
which the water tank (100) is disposed, and having a
discharge flow path (32) at a position spaced apart
from the water tank (100),

wherein the humidification water tank cover (380)
comprises an air discharge pipe (382) which extends
upward to allow the humidified air, generated in the
humidification water tank (350), to flow upward, and
is connected to a lower end of the inner shell (180).

The humidifier of claim 13, wherein a lower groove
(383b) is formed in a lower portion of the air dis-
charge pipe (382), the lower groove (383b) recessed
radially outward from an inner surface of the air
discharge pipe (382).

The humidifier of claim 14, wherein the lower groove
(383b) is disposed upward from the lower extension
wall (384).
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