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Description
TECHNICAL FIELD

[0001] The present invention relates to a humidifier
having a sterilizing function.

BACKGROUND ART

[0002] A humidifier is available in various types based
on the humidification principle, including a heating type
humidifier, an ultrasonic type humidifier, and a hybrid
humidifier. Among these, the hybrid humidifier employs
the principle of heating water using a heating plate (or
heater) and then atomizing the heated water using an
ultrasonic vibrator to form mist.

[0003] Typically, such a hybrid humidifier has a config-
uration in which an accommodating unit for storing water
is formed separately from the main body, and a heating
plate is formed at a place where the lower part of the
accommodating unit abuts on the main body to heat the
water stored in the accommodating unit.

[0004] Itis important that the hybrid humidifier config-
ured as described above is managed hygienically. How-
ever, a conventional humidifier has the problem of being
difficult to clean and sterilize. Many of the internal com-
ponents of the humidifier are not properly disassembled,
and even when they are disassembled, it is necessary to
go through a separate sterilization process, which is
cumbersome.

DETAILED DESCRIPTION OF THE INVENTION
Technical Problem

[0005] The presentinvention aims to solve the above-
described problems.

[0006] Anobjectofthe presentinventionis to provide a
humidifier that can simultaneously sterilize internal com-
ponents of the humidifier, such as an atomizing module, a
water tank, and a cover.

[0007] Another object of the present invention is to
provide a humidifier that can sterilize the interior of the
humidifier.

[0008] Yetanother object of the present invention is to
provide a humidifier that automatically performs steriliza-
tion when atomization is completed during humidifier
operation.

Technical Solution

[0009] A representative configuration of the present
invention for achieving the above object is as follows.

[0010] According to one aspect of the present inven-
tion, provided is a humidifier comprising: a main body; a
water tank that provides an accommodating space; an
atomizing module that includes an atomizing unit; a
heater thatis installed inside the main body and is located
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between the main body and the water tank; and a pro-
cessor that controls the heater to heat the water tank,
wherein the processor heats the heater to a first tem-
perature while the atomizing unit operates, or heats the
heater to a second temperature higher than the first
temperature so as to heat or maintain the temperature
of water inside the water tank within a predetermined
temperature range.

Advantageous Effects

[0011] According to the presentinvention, itis possible
to simultaneously sterilize an atomizing module, a water
tank and a cover, which are internal components of the
humidifier.

[0012] Also, according to the present invention, it is
possible to sterilize the interior of the humidifier.

[0013] Inaddition, according to the presentinvention, it
is possible to automatically performs sterilization when
atomization is completed during humidifier operation.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014]

FIG. 1is adiagram showing a humidifier according to
an embodiment of the present invention.

FIG. 2 is a diagram showing a state in which partial
components of the humidifier of FIG. 1 are disas-
sembled.

FIG. 3 is a diagram showing a state in which an
atomizing module, a hinge assembly, and a sensor
of the humidifier of FIG. 1 are disassembled.

FIG. 4 is a diagram showing a state in which an
atomizing module, a hinge assembly, and a sensor
of the humidifier of FIG. 1 are assembled.

FIG. 5 is a diagram showing the pivoting of the
atomizing module of the humidifier of FIG. 1.

FIG. 6 is a schematic diagram showing a cross-
sectional configuration taken along the cutting line
A-A of FIG. 1.

FIG. 7 is a flowchart showing the operating process
of the humidifier of FIG. 1.

FIG. 8 is an image showing a sterilization test of the
humidifier of FIG. 1.

FIG. 9 is an image showing the culture medium
before and after the sterilization test of test bacterial
strains inoculated into water inside the water tank
according to the sterilization test of FIG. 8.

FIG. 10 is an image showing the culture medium
before and after the sterilization test of test bacterial
strains inoculated ono the inner surface and cover of
the water tank according to the sterilization test of
FIG. 8.

FIG. 11 is an image showing the results of the ster-
ilization tests of FIGS. 9 and 10 in a table.
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<Description of Symbols>
[0015]

100: main body

110: heater

120: heating plate
200: upper body
210: hinge assembly
211: identifier

220: sensor

310: water tank

320: cover

400: atomizing module
410: atomizing unit
411: vibrator

420: arm

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0016] In the following detailed description, reference
is made to the accompanying drawings that show, by way
of illustration, specific embodiments. These embodi-
ments are described in sufficient detail to enable those
skilled in the art to practice the claimed invention. It is to
be understood that various embodiments of the inven-
tion, although different, are not necessarily mutually ex-
clusive. For example, a particular feature, structure, or
characteristic described herein in connection with one
embodiment may be implemented within other embodi-
ments without departing from the spirit and scope of the
invention. In addition, it is to be understood that the
location or arrangement of individual elements within
each disclosed embodiment may be modified without
departing from the spirit and scope of the invention.
The following detailed description is, therefore, not to
be taken in a limiting sense, and the scope of the present
invention is defined only by the appended claims, appro-
priately interpreted, along with the full range of equiva-
lents to which the claims are entitled. In the drawings, like
numerals refer to the same or similar functionality
throughout the several views.

[0017] Hereinafter, with reference to the accompany-
ing drawings, various preferred embodiments of the pre-
sent disclosure will be described in detail to the extent
that one of ordinary skill in the art can easily practice the
claimed invention.

Configuration of Humidifier

[0018] FIG.1isadiagramshowingahumidifieraccord-
ing to an embodiment of the presentinvention. FIG. 2is a
diagram showing a state in which partial components of
the humidifier of FIG. 1 are disassembled.

[0019] Referring to FIGS. 1 and 2, a humidifier 10
according to an embodiment of the present invention
may include a main body 100 and an upper body 200.
[0020] Referring to FIGS. 1 and 2, the main body 100
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may form an outside appearance of the humidifier. The
main body 100 may have a rectangular parallelepiped
shape. The main body 100 may provide a space inside.
The main body 100 may have a shape whose upper
surface is opened.

[0021] Referring to FIG. 1, the upper body 200 may
form an outside appearance of the humidifier. The upper
body 200 may be coupled to the main body 100 in an
openable and closable manner. For example, the upper
body 200 may be pivotally coupled or connected to the
main body 100. The upper body 200 may open and close
the interior space of the main body 100. In addition, the
upper body 200 may be provided with a plurality of
buttons (physical buttons or touch buttons) for operating
the humidifier.

[0022] Referring to FIG. 2, the water tank 310 may be
detachably accommodated, coupled, or mounted in the
interior space of the main body 100. The water tank 310
may have a cylindrical shape. The water tank 310 may
provide a space inside. The water tank 310 may have a
shape whore upper surface is opened. The water tank
310 may be formed of a material with high thermal con-
ductivity. The water tank 310 may be formed of a material
with high thermal conductivity, such as a metal, alloy,
graphite, or silicon carbide. For example, the water tank
310 may be formed of a stainless steel.

[0023] Referring to FIG. 2, the heater 110 may be
installed on the inner side surface of the main body
100. The heater 110 may be located on the lower surface
ofthe inner side surface of the main body 100. The heater
110 may be located between the water tank 310 and the
main body 100. For example, the heater 110 may be a
PTC heater 110.

[0024] Referring to FIG. 2, the heating plate 120 may
be installed on the inner side surface of the main body
100. The heating plate 120 may be located on a lower
surface of the inner side surface of the main body 100.
The heating plate 120 may cover the upper surface of the
heater 110. The heating plate 120 may be located be-
tween the water tank 310 and the main body 100. The
heating plate 120 may come into contact with atleastone
of the heater 110 and the water tank 310. The heating
plate 120 may be formed of a material with high thermal
conductivity. The heating plate 120 may be formed of the
same material as the water tank 310. For example, the
heating plate 120 may be formed of a stainless steel. The
heating plate 120 may rapidly diffuse and transfer heat of
the heater 110 to the water tank 310.

[0025] Referring to FIG. 2, the cover 320 may be
detachably accommodated, coupled, or mounted to
the inner side surface of the upper body 200. The cover
320 may have adisc shape. The cover 320 may cover the
upper surface of the water tank 310. The cover 320 may
be formed of a material with high thermal conductivity. In
addition, the cover 320 may be formed of the same
material as the water tank 310. For example, the cover
320 may be formed of a stainless steel.

[0026] Referring to FIG. 2, the atomizing module 400
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may have an elongated shape. At least a part of the
atomizing module 400 may be accommodated in the
water tank 310. An upper side of the atomizing module
400 may be pivotally connected, coupled, or mounted to
the inner surface of the upper body 200.

[0027] The humidifier may include a processor (not
shown). The processor may be electrically connected
to the electronic components of the humidifier and control
operation of the humidifier.

[0028] FIG. 3is a diagram showing a state in which an
atomizing module 400, a hinge assembly 210, and a
sensor 220 of the humidifier of FIG. 1 are disassembled.
FIG. 4 is a diagram showing a state in which an atomizing
module 400, a hinge assembly 210, and a sensor 220 of
the humidifier of FIG. 1 are assembled.

[0029] Referring to FIGS. 3 and 4, the atomizing mod-
ule 400 may include an atomizing unit 410 and an arm
420. The arm 420 may have an elongated shape. The
atomizing unit 410 may be provided at the lower end of
the arm 420. The upper end of the arm 420 may be
detachably connected, coupled, or mounted to the hinge
assembly 210. The atomizing unit 410 may include a
vibrator 411. The vibrator 411 may be exposed to the
outside. For example, the vibrator 411 may be an ultra-
sonic vibrator 411. The vibrator 411 may generate mist
through atomization.

[0030] Referring to FIGS. 3 and 4, the hinge assembly
210 may be provided on the upper body 200. The hinge
assembly 210 may be rotatably installed based on a
rotation axis r. In addition, the hinge assembly 210
may further include an identifier 211. The identifier 211
may be formed integrally with the hinge assembly 210.
The identifier 211 may rotate together with the hinge
assembly 210.

[0031] ReferringtoFIGS. 3and 4, asensor 220 may be
provided on the upper body 200. The sensor 220 may
detect rotation of the hinge assembly 210 or the identifier
211. The sensor 220 may detect at least one of the
rotation amount, phase, rotation direction, and position
of the identifier 211. For example, the sensor 220 may be
a photo sensor 220. When the atomizing module 400 is
coupled to the hinge assembly 210, the sensor 220 may
detect at least one of the pivot amount, pivot angle,
pivoting direction, and position of the atomizing module
400.

[0032] FIG. 5 is a diagram showing the pivoting of the
atomizing module 400 of the humidifier of FIG. 1. Refer-
ring to FIG. 5, the atomizing module 400 is connected to
the upper body 200 and can pivot and move within the
water tank 310.

[0033] Referring to FIG. 5, when water W is accom-
modated in the water tank 310, the atomizing module 400
may be pivoted in response to the water level. The
atomizing unit 410 may be made of a structure (e.g., a
hollow structure) or material (e.g., a material with a lower
specific gravity than water) that may exert a predeter-
mined degree of buoyancy in water. The atomizing mod-
ule 400 may float to the extent that only the atomizing unit
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410 or the vibrator 411 is submerged in water due to the
buoyancy that the atomizing unit 410 receives from the
water. In addition, the atomizing module 400 may pivot by
means of the hinge assembly 210 while floating to the
extent that only the atomizing unit 410 or the vibrator 411
is submerged in the water, even if the water level
changes.

[0034] Forexample, if the water level is at a first height
h2, the angle formed by the upper body 200 and the
atomizing module 400 may be B. At this time, the atomiz-
ing unit 410 or the vibrator 411 may be located below the
water surface. Furthermore, the processor may detect
the angle orwater level formed by the upper body 200 and
the atomizing module 400 through the sensor 220.
[0035] Inaddition, when the water level decreases to a
second height h1 due to the operation of the humidifier,
the atomizing module 400 may pivot around the axis of
the hinge assembly 210, and the angle formed by the
upper body 200 and the atomizing module 400 may be C.
Angle C may be greater than angle B. At this time, the
atomizing unit 410 or the vibrator 411 may be located
below the water surface. Furthermore, the processor
may detect the angle formed by the upper body 200
and the atomizing module 400 or the water level through
the sensor 220.

Sterilizing Function

[0036] FIG.6isaschematic diagram showing a cross-
sectional configuration taken along the cutting line A-A’ of
FIG. 1. Referring to FIG. 6, the processor may heat the
heater 110 to reach a first temperature while the atomiza-
tion module 400 is performing atomization. At this time,
the first temperature may be a temperature that can heat
or maintain the water temperature at approximately 30 to
50°C. The first temperature may also be a temperature
higher than the water temperature. For example, when
the heater 110 is heated to the first temperature, the water
temperature may be approximately 40°C. The processor
may control the heater 110 so that the water temperature
remains constant while the atomization module 400 is
performing atomization.

[0037] In addition, if the atomizing module 400 is
stopped during atomization, the processor may heat
the heater 110 to reach a second temperature higher
than the first temperature. At this time, the second tem-
perature may be a temperature that can heat or maintain
the water temperature at approximately 60 to 100°C. The
second temperature may also be a temperature higher
than the water temperature. For example, if the heater
110 is heated to the second temperature, the water
temperature may be approximately 70°C. Furthermore,
the processor can stop the operation of the heater 110
when the water temperature reaches a specific tempera-
ture. At this time, the specific temperature may be 60 to
80°C. In addition, the processor may operate a fan (not
shown) installed inside the main body 100 to cool the
water tank 310, thereby lowering the water temperature.
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When the water temperature drops to approximately 30
to 50°C, the fan can be stopped.

[0038] Furthermore, the processor may sterilize at
least one of the water tank 310, the water W inside the
water tank, the atomizing module 400 and the cover 320
through the above-mentioned heater controlling method.
Specifically, the processor may control the heater 110 to
heat the water tank 310, and the heat from the heated
water tank is transferred to the water inside the water
tank, thereby raising the temperature of the water inside
the water tank. At this time, the heat from the water inside
the water tank is transferred to the atomizing unit 410 or
the vibrator 411 of the atomizing module 400 which is
submerged in water, so that the atomizing unit 410 or the
vibrator 411 is sterilized. Furthermore, since the water
tank 310 may be made of a material with high thermal
conductivity, all portions of the water tank 310 are heated,
so that sterilization occurs on all surfaces of the water
tank 310. Additionally, heat generated inside the water
tank 310 (the water tank interior surface or the water
inside the water tank) is transferred to the arm 420 and
the cover 320, so that sterilization occurs even in the arm
420 and the cover 320. Consequently, the humidifier may
be managed hygienically even without the user having to
disassemble and clean its internal components.

[0039] Referring to FIG. 6, the processor may control
the heater 110 based on the pivoting of the atomizing
module 400. The processor may sterilize at least one of
the water tank 310, the water W inside the water tank, the
atomizing module 400, and the cover 320 by controlling
the heater 110 based on the pivoting of the atomizing
module 400.

[0040] For example, the processor may detect the
rotation of the identifier 211 or the pivoting of the atomiz-
ing module 400 through the sensor 220. The processor
may detect the rotation amount or position of the identifier
211 through the sensor 220 to acquire the water level.
Alternatively, the processor may detect the pivoting
amount or position of the atomizing module 400 through
the sensor 220 to acquire the water level. Alternatively,
the processor may detect the angle formed by the upper
body 200 and the atomizing module 400 through the
sensor 220 to acquire the water level. Further, the pro-
cessor may stop the operation of the vibrator 411 when
the water level becomes sufficiently low, thereby allowing
sterilization to proceed.

[0041] Referring to FIG. 6, the processor may control
the heater 110 based on the angle formed by the upper
body 200 and the atomizing module 400. For example,
the processor may detect the angle formed by the upper
body 200 and the atomizing module 400 through the
sensor 220, and obtain the water level based on this.
[0042] If the angle formed by the upper body 200 and
the atomizing module 400 becomes equal to or greater
than afirst value, the processor determines that the water
level has sufficiently dropped, and stops the operation of
the vibrator 411 to allow sterilization to proceed. For
example, the first value may refer to the angle formed
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by the upper body 200 and the atomizing module 400
when the water level from the bottom of the water tank
310 is approximately 40 mm to 60 mm. When the angle
between the upper body 200 and the atomizing module
400 is equal to or greater than the first value, the atomiz-
ing unit 410 or the vibrator 411 may be in a state of being
submerged in water.

[0043] Referring to FIG. 6, if the angle formed by the
atomizing module 400 and the upper body 200 is less
than a first value, the processor may heat the heater 110
to reach a first temperature. At this time, the first tem-
perature may be a temperature that can heat or maintain
the water temperature at approximately 30 to 50°C. And
the first temperature may be a temperature higher than
the water temperature.

[0044] In addition, if the angle formed by the atomizing
module 400 and the upper body 200 is equal to or greater
than the first value, the processor can heat the heater 110
to a second temperature higher than the first tempera-
ture. At this time, the second temperature may be a
temperature that can heat or maintain the water tempera-
ture at approximately 60 to 100°C. And the second tem-
perature may be a temperature higher than the water
temperature.

[0045] FIG. 7 is a flowchart showing the operating
process of the humidifier of FIG. 1. Referring to FIG. 7,
the processor may determine whether the atomization
mode is On (S710). If the atomization mode is On, the
processor can operate the vibrator 411 (S710). The
vibrator 411 can generate mist through atomization.
The processor may then determine whether the steriliza-
tion reservation mode is On (S720). The sterilization
reservation mode can refer to generating mist through
atomization in a state where the water temperature is
maintained at approximately 30 to 50°C. If the steriliza-
tion reservation mode is On, the processor may heat the
heater 110 to reach a first temperature (S730). At this
time, the first temperature may refer to a temperature that
can heat or maintain the water temperature at approxi-
mately 30 to 50°C. And the first temperature may be a
temperature higher than the water temperature.

[0046] The processor may determine whether the an-
gle formed by the atomizing module 400 and the upper
body 200 is equal to or greater than afirst value (S740). At
this time, the first value may refer to an angle formed by
the atomizing module 400 and the upper body 200 when
the water level from the bottom of the water tank 310 is
approximately 40 mm to 60 mm. When the angle between
the upper body 200 and the atomizing module 400 is
equal to or greater than the first value, the atomizing unit
410 or the vibrator 411 may be a state of being sub-
merged in water.

[0047] Ifthe angle formed by the atomizing module 400
and the upper body 200 is equal to or greater than a first
value, the processor may turn Off the atomization mode
and turn Off the sterilization reservation mode. Further-
more, the processor may heat the heater 110 to reach a
second temperature (S750). The heater 110 being
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heated to reach the second temperature may be referred
to as a sterilization mode. At this time, the second tem-
perature may refer to a temperature that can heat or
maintain the water temperature at approximately 60 to
100°C. The second temperature may be a temperature
higher than the water temperature. When the water tem-
perature reaches a specific temperature, the processor
may stop heating the heater 110 and operate a fan
installed within the main body 100 to lower the water
temperature. At this time, the specific temperature may
be 60 to 80°C. When the water temperature drops to
approximately 30 to 50°C, the processor may stop the fan
and terminate the sterilization mode. For example, the
processor may output a notification indicating that the
sterilization mode has ended when the water tempera-
ture reaches 40°C.

[0048] On the other hand, the processor may perform
sterilization regardless of the atomization mode. The
processor can terminate the operation of the humidifier
after performing the sterilization mode. For example,
after the sterilization mode is completed, the processor
may terminate the operation of the heater 110 and not
operate the atomizing unit410. Atthis time, the processor
can turn On the sterilization mode regardless of the water
level in the water tank 310. Alternatively, the processor
may turn On the sterilization mode without detecting the
angle formed by the atomizing module 400 and the upper
body 200.

[0049] In addition, the processor may turn On the
atomization mode after performing the sterilization mode.
At this time, the processor can maintain a standby state
until the water temperature inside the water tank 310
reaches an appropriate temperature for the atomization
mode, or operate a fan installed inside the main body 100
to lower the water temperature. The processor may also
operate the vibrator 411 if the water temperature inside
the water tank 310 drops to an appropriate level.

Humidifier Sterilization Test

[0050] To verify the sterilizing performance of a humi-
difier according to an embodiment of the present inven-
tion, a sterilization test was conducted, and the test
conditions are as follows:

- Testbacterial strains: Escherichia coli, Staphylococ-
cus aureus, Pseudomonas aeruginosa, Klebsiella
pneumoniae, and Listeria monocytogenes

- Test bacterial strain inoculation location: Humidifier
cover, inner surface of the water tank, and water
inside the water tank

- Surface test bacterial strain inoculation amount: 10

wl

- Humidifier sterilization course operation time: 2
hours

[0051] The sterilization test procedure is as follows:

Water was filled into a humidifier water tank to a height of
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50to 75 mm to operate the humidifier. Atthe same time, a
sterilization reservation button was pressed to reserve
and activate sterilization function (when the humidifier is
turned On, atomization starts, and when the waterlevelin
the tank reaches approximately 50 mm, the sterilization
function automatically starts).

[0052] The upper body of the humidifier was opened
before starting sterilization, and the precultured test bac-
terial strain was inoculated at the locations for conducting
sterilization test (humidifier cover, inner surface of the
water tank, and water inside the water tank) (see FIG. 8).
[0053] The upper body of the humidifier was closed,
and waited until the sterilization course (approximately 2
hours) was completed.

[0054] After the sterilization course was completed,
test bacterial stains were collected again from the loca-
tions where they were inoculated, and the colony-forming
units (CFU) were compared with the previously cultured
medium to measure the bacterial reduction rate.

[0055] FIGS. 9 and 10 are images showing the culture
medium before and after the sterilization test of test
bacterial strain inoculated into water inside the water
tank according to the sterilization test of FIG. 8. Referring
to FIGS. 9 and 10, it may be visually confirmed that all test
bacterial strains collected after the sterilization test were
almost completely sterilized and disappeared at all test
locations.

[0056] FIG. 11 is an image showing the results of the
sterilization tests of FIGS. 9 and 10in a table. Referring to
FIG. 11, it may be seen that the reduction rate of all test
bacterial stains used in the test was measured to be
99.9% or more.

[0057] Ascanbeseenfromthe sterilization testresults,
the humidifier according to an embodiment of the present
invention may also perform sterilization using a heater for
heat retention and humidification, so that the structure is
simple and can be managed hygienically. In addition, the
humidifier according to an embodiment of the present
invention can effectively reduce most bacteria through-
out the humidifier’s internal components (cover, water
tank, and atomizing module) through sterilization, there-
by exhibiting excellent sterilization effects.

[0058] Although the present invention has been de-
scribed above in terms of specific items such as detailed
elements as well as the limited embodiments and the
drawings, they are only provided to help more general
understanding of the invention, and the presentinvention
is not limited to the above embodiments. It will be appre-
ciated by those skilled in the art to which the present
invention pertains that various modifications and
changes may be made from the above description.
[0059] Therefore, the idea or spirit of the present in-
vention shall not be limited to the above-described em-
bodiments, and the entire scope of the appended claims
and their equivalents will fall within the scope and spirit of
the invention.
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Claims

1.

A humidifier comprising:

a main body;

a water tank that provides an accommodating
space;

an atomizing module that includes an atomizing
unit;

a heater that is installed inside the main body
and is located between the main body and the
water tank; and

a processor that controls the heater to heat the
water tank,

wherein the processor heats the heater to a first
temperature while the atomizing unit operates,
or heats the heater to a second temperature
higher than the first temperature so as to heat
or maintain the temperature of water inside the
water tank within a predetermined temperature
range.

The humidifier according to claim 1,
wherein the temperature range is 60 to 100°C.

The humidifier according to claim 1 or 2,
wherein the water tank is detachably mounted inside
the main body.

The humidifier according to claim 1 or 2,

wherein when liquid is accommodated inside the
water tank, the atomizing module is configured to
float on the liquid while being at least partially sub-
merged in the liquid.

The humidifier according to claim 4,

wherein the main body and the water tank have
upper surfaces opened, and

the humidifier further comprises an upper body
that covers the main body and an upper surface
of the water tank.

The humidifier according to claim 5,

wherein the upper body further comprises a
hinge assembly provided on its inner surface,
and

the atomizing module is detachably mounted to
the hinge assembly via an arm.

The humidifier according to claim 1,
wherein the water tank is formed of a material with
high thermal conductivity.

The humidifier according to claim 1,
wherein the water tank is formed of a stainless steel.
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9.

10.

1.

12,

The humidifier according to claim 6,

wherein the atomizing module is pivotally
mounted on the hinge assembly on the inner
surface of the upper body, and

the upper body comprises a sensor that detects
the pivoting of the atomizing module.

The humidifier according to claim 9,
wherein the sensor detects the rotation of the hinge
assembly.

The humidifier according to claim 9,

wherein the processor controls the atomizing unit
and the heater based on the pivoting of the atomizing
module.

The humidifier according to claim 11,

wherein the processor controls operation of the ato-
mizing unit when the angle formed by the atomizing
module and the upper body is less than a first value,
and stops operation of the atomizing unit when the
angle is equal to or greater than the first value.
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FIG. 2
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FIG.3
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FIG. 4

11



EP 4 818 589 A1

2001

12



EP 4 818 589 A1

5710

5720

§730 —Heating the heater to reach first temperature

ngle formed by atomizing module an
per body is first value or more 3

5740

Atomization mode Off & Sterilization reservation
§75() —mode On & Heating the heater to reach a first
temperature

End

13



EP 4 818 589 A1

FIG. 8
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FIG. 9

<Before and after treatment with Staphylococcus aureus >

<Before and after treatment with Pseudomonas aeruginosa>

<Before and after treatment with Klebsiella pneumoniae >
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FIG. 10

<Before and after treatment with E. coli>

<Before and after treatment with Listeria monocytogenes >
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FIG. 11
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