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1
ILLUMINATION DEVICE

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

This application claims the benefit of priority to Taiwan
Patent Application No. 109212536, filed on Sep. 23, 2020.
The entire content of the above identified application is
incorporated herein by reference.

Some references, which may include patents, patent appli-
cations and various publications, may be cited and discussed
in the description of this disclosure. The citation and/or
discussion of such references is provided merely to clarify
the description of the present disclosure and is not an
admission that any such reference is “prior art” to the
disclosure described herein. All references cited and dis-
cussed in this specification are incorporated herein by ref-
erence in their entireties and to the same extent as if each
reference was individually incorporated by reference.

FIELD OF THE DISCLOSURE

The present disclosure relates to an illumination device,
and more particularly to an illumination device with steril-
ization function.

BACKGROUND OF THE DISCLOSURE

In the related art, a conventional illumination device with
sterilization function has been widely used, but the conven-
tional illumination device with sterilization function still has
room for improvement.

SUMMARY OF THE DISCLOSURE

In response to the above-referenced technical inadequa-
cies, the present disclosure provides an illumination device.

In one aspect, the present disclosure provides an illumi-
nation device including a first light-emitting module, a
second light-emitting module and an airflow-guiding struc-
ture. The second light-emitting module is adjacent to the first
light-emitting module. The airflow-guiding structure
includes a receiving casing for receiving the first light-
emitting module, a first air inlet pipe in air communication
with the receiving casing, and a first air outlet pipe in air
communication with the receiving casing. When external air
flows into the receiving casing through the first air inlet pipe
by natural convection, the external air inside the receiving
casing is sterilized by a sterilization light source provided by
the first light-emitting module, and the external air that has
been sterilized by the sterilization light source provided by
the first light-emitting module flows out of the receiving
casing through the first air outlet pipe by natural convection,
and is then discharged out of the illumination device.

In another aspect, the present disclosure provides an
illumination device including a first light-emitting module,
a second light-emitting module and an airflow-guiding struc-
ture. The second light-emitting module is adjacent to the first
light-emitting module. The airflow-guiding structure
includes a receiving casing, a first air inlet pipe in air
communication with the receiving casing, and a first air
outlet pipe in air communication with the receiving casing.
The first light-emitting module is received inside the air-
flow-guiding structure.

In yet another aspect, the present disclosure provides an
illumination device including an ultraviolet-C (UV-C) radia-
tion generating module, an illumination generating module
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and an airflow-guiding structure. The UV-C radiation gen-
erating module is used for providing UV-C radiation having
a wavelength between 100 nm and 280 nm. The illumination
generating module is adjacent to the UV-C radiation gener-
ating module. The airflow-guiding structure includes a
receiving casing for receiving the UV-C radiation generating
module and at least one first air outlet opening in air
communication with the receiving casing. When external air
flows into the receiving casing by natural convection, the
external air inside the receiving casing is sterilized by the
UV-C radiation provided by the UV-C radiation generating
module, and the external air that has been sterilized by the
UV-C radiation provided by the UV-C radiation generating
module flows out of the receiving casing through the at least
one first air outlet opening by natural convection, and is then
discharged out of the illumination device.

Therefore, by virtue of “the airflow-guiding structure
including a receiving casing and at least one first air outlet
pipe in air communication with the receiving casing” and
“the first light-emitting module (such as the UV-C radiation
generating module) being received inside the airflow-guid-
ing structure”, when the external air flows into the receiving
casing by natural convection, the external air inside the
receiving casing is sterilized by the UV-C radiation provided
by the UV-C radiation generating module, and the external
air that has been sterilized by the UV-C radiation provided
by the UV-C radiation generating module flows out of the
receiving casing through the at least one first air outlet pipe
by natural convection, and is then discharged out of the
illumination device.

These and other aspects of the present disclosure will
become apparent from the following description of the
embodiment taken in conjunction with the following draw-
ings and their captions, although variations and modifica-
tions therein may be affected without departing from the
spirit and scope of the novel concepts of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

The present disclosure will become more fully understood
from the following detailed description and accompanying
drawings in which:

FIG. 1 is a lateral schematic view of an illumination
device according to a first embodiment of the present
disclosure.

FIG. 2 is a bottom schematic bottom view of the illumi-
nation device according to the first embodiment of the
present disclosure.

FIG. 3 is a lateral schematic view of an illumination
device according to a second embodiment of the present
disclosure.

FIG. 4 is a lateral schematic view of an illumination
device according to a third embodiment of the present
disclosure.

FIG. 5 is a lateral schematic view of an illumination
device according to a fourth embodiment of the present
disclosure.

FIG. 6 is a lateral schematic view of an illumination
device according to a fifth embodiment of the present
disclosure.

FIG. 7 is a lateral schematic view of an illumination
device according to a sixth embodiment of the present
disclosure.

FIG. 8 is a lateral schematic view of an illumination
device according to a seventh embodiment of the present
disclosure.
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FIG. 9 is a lateral schematic view of an illumination
device according to an eighth embodiment of the present
disclosure.

FIG. 10 is a lateral schematic view of an illumination
device according to a ninth embodiment of the present
disclosure.

FIG. 11 is a lateral schematic view of an illumination
device according to a tenth embodiment of the present
disclosure.

FIG. 12 is a lateral schematic view of an illumination
device according to an eleventh embodiment of the present
disclosure.

FIG. 13 is another lateral schematic view of the illumi-
nation device according to the eleventh embodiment of the
present disclosure.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

The present disclosure is more particularly described in
the following examples that are intended as illustrative only
since numerous modifications and variations therein will be
apparent to those skilled in the art. Like numbers in the
drawings indicate like components throughout the views. As
used in the description herein and throughout the claims that
follow, unless the context clearly dictates otherwise, the
meaning of “a”, “an”, and “the” includes plural reference,
and the meaning of “in” includes “in” and “on”. Titles or
subtitles can be used herein for the convenience of a reader,
which shall have no influence on the scope of the present
disclosure.

The terms used herein generally have their ordinary
meanings in the art. In the case of conflict, the present
document, including any definitions given herein, will pre-
vail. The same thing can be expressed in more than one way.
Alternative language and synonyms can be used for any
term(s) discussed herein, and no special significance is to be
placed upon whether a term is elaborated or discussed
herein. A recital of one or more synonyms does not exclude
the use of other synonyms. The use of examples anywhere
in this specification including examples of any terms is
illustrative only, and in no way limits the scope and meaning
of the present disclosure or of any exemplified term. Like-
wise, the present disclosure is not limited to various embodi-
ments given herein. Numbering terms such as “first”, “sec-
ond” or “third” can be used to describe various components,
signals or the like, which are for distinguishing one com-
ponent/signal from another one only, and are not intended to,
nor should be construed to impose any substantive limita-
tions on the components, signals or the like.

Referring to FIG. 1 to FIG. 12, the present disclosure
provides an illumination device Z including a first light-
emitting module 1, a second light-emitting module 2, and an
airflow-guiding structure 3. The second light-emitting mod-
ule 2 is adjacent to the first light-emitting module 1. The
airflow-guiding structure 3 includes a receiving casing 30, a
first air inlet pipe 31 in air communication with the receiving
casing 30, and a first air outlet pipe 32 in air communication
with the receiving casing 30, and the first light-emitting
module 1 is received inside the airflow-guiding structure 3.

First Embodiment

Referring to FIG. 1 and FIG. 2, a first embodiment of the
present disclosure provides an illumination device Z includ-
ing a first light-emitting module 1, a second light-emitting
module 2, and an airflow-guiding structure 3. The second
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light-emitting module 2 is adjacent to the first light-emitting
module 1. The airflow-guiding structure 3 includes a receiv-
ing casing 30 for receiving the first light-emitting module 1,
a first air inlet pipe 31 (or an intake pipe) in air communi-
cation with the receiving casing 30, and a first air outlet pipe
32 (or an exhaust pipe) in air communication with the
receiving casing 30. Therefore, when (or after) external air
F flows into the receiving casing 30 through the first air inlet
pipe 31 by natural convection, the external air F inside the
receiving casing 30 can be sterilized by a sterilization light
source that is provided (or generated) by the first light-
emitting module 1, and the external air F that has been
sterilized by the sterilization light source provided by the
first light-emitting module 1 can flow out of the receiving
casing 30 through the first air outlet pipe 32 by natural
convection, and can then be discharged out of the illumina-
tion device Z.

More particularly, as shown in FIG. 1, the airflow-guiding
structure 3 further includes a second air outlet pipe 33 in air
communication with the receiving casing 30, and the exter-
nal air F that has been sterilized by the sterilization light
source provided by the first light-emitting module 1 can flow
out of the receiving casing 30 through the second air outlet
pipe 33 by natural convection, and can then be discharged
out of the illumination device Z. That is to say, the external
air F that has been sterilized by the sterilization light source
provided by the first light-emitting module 1 can flow out of
the receiving casing 30 through the first air outlet pipe 32
and the second air outlet pipe 33 by natural convection, and
can then be discharged out of the illumination device Z.

For example, referring to FIG. 1 and FIG. 2, the illumi-
nation device Z of the first embodiment of the present
disclosure further includes a motion detection module 4 (can
be omitted), and the motion detection module 4 can be
disposed on the second light-emitting module 2 or adjacent
to the second light-emitting module 2. More particularly, the
second light-emitting module 2 includes a plurality of illu-
mination assemblies 20, and each illumination assembly 20
includes a circuit substrate 201 and a plurality of LED chips
202 disposed on the circuit substrate 201. In addition, the
motion detection module 4 includes one or more motion
sensors, and the motion detection module 4 can be disposed
on the circuit substrate 201 and electrically connected to the
circuit substrate 201 (as shown in FIG. 1), or the motion
detection module 4 can be adjacent to the circuit substrate
201 and is not disposed on the circuit substrate 201. How-
ever, the aforementioned description is merely an example
and is not meant to limit the scope of the present disclosure.

For example, referring to FIG. 1 and FIG. 2, the first
light-emitting module 1 can be surrounded by the second
light-emitting module 2 (as shown in FIG. 1) or juxtaposed
with the second light-emitting module 2. In addition, the first
light-emitting module 1 can be an ultraviolet-C (UV-C)
radiation generating module (such as a UV-C lamp) for
providing UV-C radiation having a wavelength substantially
between 100 nm and 280 nm, and the second light-emitting
module 2 can be an illumination generating module (such as
an LED lamp) for generating an illumination light source.
Therefore, when the external air F flows into the receiving
casing 30 by natural convection, the external air F inside the
receiving casing 30 can be sterilized by the UV-C radiation
provided by the UV-C radiation generating module, and the
external air F that has been sterilized by the UV-C radiation
provided by the UV-C radiation generating module can flow
out of the receiving casing 30 through the first air outlet pipe
32 and the second air outlet pipe 33 by natural convection,
and can then be discharged out of the illumination device Z.
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It should be noted that as shown in FIG. 1, the illumination
device Z of the present disclosure can be hung from a ceiling
by a supporting structure (not labeled). However, the afore-
mentioned description is merely an example and is not
meant to limit the scope of the present disclosure.

Second Embodiment

Referring to FIG. 3, a second embodiment of the present
disclosure provides an illumination device Z including a first
light-emitting module 1, a second light-emitting module 2,
and an airflow-guiding structure 3. Comparing FIG. 3 with
FIG. 1, the difference between the second embodiment and
the first embodiment is as follows: in the second embodi-
ment, the first light-emitting module 1 can be a UV-C LED
module for providing UV-C radiation having a wavelength
substantially between 100 nm and 280 nm, and the UV-C
LED module includes a plurality of UV-C LED chips. In
other words, according to different requirements, the UV-C
lamp in the first embodiment can be replaced with the UV-C
LED chips.

Third Embodiment

Referring to FIG. 4, a third embodiment of the present
disclosure provides an illumination device Z including a first
light-emitting module 1, a second light-emitting module 2,
and an airflow-guiding structure 3. Comparing FIG. 4 with
FIG. 1, the difference between the third embodiment and the
first embodiment is as follows: in the third embodiment, the
first air outlet pipe 32 includes a first vertical air outlet
portion 321 in air communication with the receiving casing
30 and a first horizontal air outlet portion 322 in air
communication with the first vertical air outlet portion 321,
and the second air outlet pipe 33 includes a second vertical
air outlet portion 331 in air communication with the receiv-
ing casing 30 and a second horizontal air outlet portion 332
in air communication with the second vertical air outlet
portion 331. It should be noted that the first air outlet pipe
32 includes a first air outlet opening 3200, and the airflow-
guiding structure 3 includes a first air outlet filter 34 dis-
posed inside the first air outlet opening 3200. In addition, the
second air outlet pipe 33 includes a second air outlet opening
3300, and the airflow-guiding structure 3 includes a second
air outlet filter 35 disposed inside the second air outlet
opening 3300.

Therefore, by virtue of the first horizontal air outlet
portion 322 and the second horizontal air outlet portion 332,
foreign matter in the external environment cannot fall into
the first air outlet pipe 32 and the second air outlet pipe 33
from a position above the first air outlet pipe 32 and the
second air outlet pipe 33. In addition, the first air outlet filter
34 and the second air outlet filter 35 can be used to
effectively prevent the foreign matter in the external envi-
ronment from entering into the first air outlet pipe 32 and the
second air outlet pipe 33.

Fourth Embodiment

Referring to FIG. 5, a fourth embodiment of the present
disclosure provides an illumination device Z including a first
light-emitting module 1, a second light-emitting module 2,
and an airflow-guiding structure 3. Comparing FIG. 5 with
FIG. 1, the difference between the fourth embodiment and
the first embodiment is as follows: in the fourth embodi-
ment, the first air inlet pipe 31 includes a first left air inlet
opening 3101 and a first right air inlet opening 3102, and the
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airflow-guiding structure 3 includes a first left filter 361
disposed inside the first left air inlet opening 3101 and a first
right filter 36R disposed inside the first right air inlet
opening 3102. In addition, the first air inlet pipe 31 includes
a first vertical air inlet portion 311 in air communication with
the receiving casing 30 and a first horizontal air inlet portion
312 in air communication with the first vertical air inlet
portion 311, and the first left air inlet opening 3101 and the
first right air inlet opening 3102 are respectively formed on
two opposite lateral sides of the first horizontal air inlet
portion 312. Therefore, the first left filter 36, and the first
right filter 36R can be used to effectively prevent the foreign
matter in the external environment from entering into the
first air inlet pipe 31.

It should be noted that the first air inlet pipe 31 is disposed
on a bottom side of the airflow-guiding structure 3, so that
the sterilization light source provided by the first light-
emitting module 1 can be blocked by the first horizontal air
inlet portion 312 of the first air inlet pipe 31 so as to prevent
the sterilization light source provided by the first light-
emitting module 1 from being projected onto a region under
the first air inlet pipe 31.

Fifth Embodiment

Referring to FIG. 6, a fifth embodiment of the present
disclosure provides an illumination device Z including a first
light-emitting module 1, a second light-emitting module 2,
and an airflow-guiding structure 3. Comparing FIG. 6 with
FIG. 1, the difference between the fifth embodiment and the
first embodiment is as follows: in the fifth embodiment, the
first air outlet pipe 32 includes a first vertical air outlet
portion 321 in air communication with the receiving casing
30 and a first horizontal air outlet portion 322 in air
communication with the first vertical air outlet portion 321,
and the second air outlet pipe 33 includes a second vertical
air outlet portion 331 in air communication with the receiv-
ing casing 30 and a second horizontal air outlet portion 332
in air communication with the second vertical air outlet
portion 331. It should be noted that the first air outlet pipe
32 includes a first air outlet opening 3200, and the airflow-
guiding structure 3 includes a first air outlet filter 34 dis-
posed inside the first air outlet opening 3200. In addition, the
second air outlet pipe 33 includes a second air outlet opening
3300, and the airflow-guiding structure 3 includes a second
air outlet filter 35 disposed inside the second air outlet
opening 3300. Therefore, by virtue of the first horizontal air
outlet portion 322 and the second horizontal air outlet
portion 332, foreign matter in the external environment
cannot fall into the first air outlet pipe 32 and the second air
outlet pipe 33 from a position above the first air outlet pipe
32 and the second air outlet pipe 33. In addition, the first air
outlet filter 34 and the second air outlet filter 35 can be used
to effectively prevent the foreign matter in the external
environment from entering into the first air outlet pipe 32
and the second air outlet pipe 33.

According to the above description, the first air inlet pipe
31 includes a first left air inlet opening 3101 and a first right
air inlet opening 3102, and the airflow-guiding structure 3
includes a first left filter 36L. disposed inside the first left air
inlet opening 3101 and a first right filter 36R disposed inside
the first right air inlet opening 3102. In addition, the first air
inlet pipe 31 includes a first vertical air inlet portion 311 in
air communication with the receiving casing 30 and a first
horizontal air inlet portion 312 in air communication with
the first vertical air inlet portion 311, and the first left air inlet
opening 3101 and the first right air inlet opening 3102 are
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respectively formed on two opposite lateral sides of the first
horizontal air inlet portion 312. It should be noted that the
first air inlet pipe 31 is disposed on a bottom side of the
airflow-guiding structure 3, so that the sterilization light
source provided by the first light-emitting module 1 can be
blocked by the first horizontal air inlet portion 312 of the
first air inlet pipe 31, so as to prevent the sterilization light
source provided by the first light-emitting module 1 from
being projected onto a region under the first air inlet pipe 31.

Sixth Embodiment

Referring to FIG. 7, a sixth embodiment of the present
disclosure provides an illumination device Z including a first
light-emitting module 1, a second light-emitting module 2,
and an airflow-guiding structure 3. Comparing FIG. 7 with
FIG. 1, the difference between the sixth embodiment and the
first embodiment is as follows: in the sixth embodiment,
there is only one first air inlet pipe 31 that is in air
communication with the receiving casing 30, and there is
only one first air outlet pipe 32 that is in air communication
with the receiving casing 30. Therefore, when external air F
flows into the receiving casing 30 through the first air inlet
pipe 31 by natural convection, the external air F inside the
receiving casing 30 can be sterilized by the sterilization light
source provided by the first light-emitting module 1, and the
external air F that has been sterilized by the sterilization light
source provided by the first light-emitting module 1 can flow
out of the receiving casing 30 through the first air outlet pipe
32 by natural convection, and can then be discharged out of
the illumination device Z. It should be noted that the longer
a horizontal distance between the first inlet pipe 31 and the
first outlet pipe 32 is, the more time it takes for the external
air F inside the receiving casing 30 to be sterilized by the
sterilization light source provided by the first light-emitting
module 1.

Seventh Embodiment

Referring to FIG. 8, a seventh embodiment of the present
disclosure provides an illumination device Z including a first
light-emitting module 1, a second light-emitting module 2,
and an airflow-guiding structure 3. Comparing FIG. 8 with
FIG. 7, the difference between the seventh embodiment and
the sixth first embodiment is as follows: in the seventh
embodiment, the first air inlet pipe 31 includes a first left air
inlet opening 3101 and a first right air inlet opening 3102,
and the airflow-guiding structure 3 includes a first left filter
36L disposed inside the first left air inlet opening 3101 and
a first right filter 36R disposed inside the first right air inlet
opening 3102. In addition, the first air inlet pipe 31 includes
a first vertical air inlet portion 311 in air communication with
the receiving casing 30 and a first horizontal air inlet portion
312 in air communication with the first vertical air inlet
portion 311, and the first left air inlet opening 3101 and the
first right air inlet opening 3102 are respectively formed on
two opposite lateral sides of the first horizontal air inlet
portion 312. Therefore, the first left filter 361, and the first
right filter 36R can be used to effectively prevent the foreign
matter in the external environment from entering into the
first air inlet pipe 31.

According to the above description, the first air outlet pipe
32 includes a first vertical air outlet portion 321 in air
communication with the receiving casing 30 and a first
horizontal air outlet portion 322 in air communication with
the first vertical air outlet portion 321. In addition, the first
air outlet pipe 32 includes a first air outlet opening 3200, and
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the airflow-guiding structure 3 includes a first air outlet filter
34 disposed inside the first air outlet opening 3200. There-
fore, by virtue of the first horizontal air outlet portion 322,
foreign matter in the external environment cannot fall into
the first air outlet pipe 32 from a position above the first air
outlet pipe 32. In addition, the first air outlet filter 34 can be
used to effectively prevent the foreign matter in the external
environment from entering into the first air outlet pipe 32.

It should be noted that the first air inlet pipe 31 is disposed
on a bottom side of the airflow-guiding structure 3, so that
the sterilization light source provided by the first light-
emitting module 1 can be blocked by the first horizontal air
inlet portion 312 of the first air inlet pipe 31, so as to prevent
the sterilization light source provided by the first light-
emitting module 1 from being projected onto a region under
the first air inlet pipe 31.

Eighth Embodiment

Referring to FIG. 9, an eighth embodiment of the present
disclosure provides an illumination device Z including a first
light-emitting module 1, a second light-emitting module 2,
and an airflow-guiding structure 3. The second light-emit-
ting module 2 is adjacent to the first light-emitting module
1. The airflow-guiding structure 3 includes a receiving
casing 30 for receiving the first light-emitting module 1, a
first air inlet pipe 31 (or an intake pipe) in air communication
with the receiving casing 30, and a first air outlet pipe 32 (or
an exhaust pipe) in air communication with the receiving
casing 30. Therefore, when (or after) external air F flows
into the receiving casing 30 through the first air inlet pipe 31
by natural convection, the external air F inside the receiving
casing 30 can be sterilized by a sterilization light source that
is provided (or generated) by the first light-emitting module
1, and the external air F that has been sterilized by the
sterilization light source provided by the first light-emitting
module 1 can flow out of the receiving casing 30 through a
first air outlet opening 3200 of the first air outlet pipe 32 by
natural convection, and can then be discharged out of the
illumination device Z.

More particularly, as shown in FIG. 9, the airflow-guiding
structure 3 further includes a second air inlet pipe 37 in air
communication with the receiving casing 30, and the exter-
nal air F can flow into the receiving casing 30 through the
second air inlet pipe 37 by natural convection. That is to say,
the external air F can concurrently flow into the receiving
casing 30 through the first air inlet pipe 31 and the second
air inlet pipe 37 by natural convection. Therefore, when the
external air F concurrently flows into the receiving casing 30
through the first air inlet pipe 31 and the second air inlet pipe
37 by natural convection, the external air F inside the
receiving casing 30 can be sterilized by a sterilization light
source that is provided (or generated) by the first light-
emitting module 1, and the external air F that has been
sterilized by the sterilization light source provided by the
first light-emitting module 1 can flow out of the receiving
casing 30 through the first air outlet opening 3200 of the first
air outlet pipe 32 by natural convection, and can then be
discharged out of the illumination device Z.

For example, referring to FIG. 9, the illumination device
Z of the eighth embodiment of the present disclosure further
includes a motion detection module 4 (can be omitted), and
the motion detection module 4 can be disposed on the
second light-emitting module 2 or adjacent to the second
light-emitting module 2. More particularly, the second light-
emitting module 2 includes a plurality of illumination
assemblies 20, and each illumination assembly 20 includes
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a circuit substrate 201 and a plurality of LED chips 202
disposed on the circuit substrate 201. In addition, the motion
detection module 4 includes one or more motion sensors,
and the motion detection module 4 can be disposed on the
circuit substrate 201 and electrically connected to the circuit
substrate 201 (as shown in FIG. 9), or the motion detection
module 4 can be adjacent to the circuit substrate 201 and is
not disposed on the circuit substrate 201. However, the
aforementioned description is merely an example and is not
meant to limit the scope of the present disclosure.

For example, referring to FIG. 9, the first light-emitting
module 1 can be surrounded by the second light-emitting
module 2 or juxtaposed with the second light-emitting
module 2. In addition, the first light-emitting module 1 can
be an ultraviolet-C (UV-C) radiation generating module
(such as a UV-C lamp) for providing UV-C radiation having
a wavelength substantially between 100 nm and 280 nm, and
the second light-emitting module 2 can be an illumination
generating module (such as an LED lamp) for generating an
illumination light source. Therefore, when the external air F
flows into the receiving casing 30 by natural convection, the
external air F inside the receiving casing 30 can be sterilized
by the UV-C radiation provided by the UV-C radiation
generating module, and the external air F that has been
sterilized by the UV-C radiation provided by the UV-C
radiation generating module can flow out of the receiving
casing 30 through the first air outlet pipe 32 by natural
convection, and can then be discharged out of the illumina-
tion device Z. It should be noted that as shown in FIG. 9, the
illumination device Z of the present disclosure can be hung
from a ceiling by the first air outlet pipe 32. However, the
aforementioned description is merely an example and is not
meant to limit the scope of the present disclosure.

Ninth Embodiment

Referring to FIG. 10, a ninth embodiment of the present
disclosure provides an illumination device Z including a first
light-emitting module 1, a second light-emitting module 2,
and an airflow-guiding structure 3. Comparing FIG. 10 with
FIG. 9, the difference between the ninth embodiment and the
eighth embodiment is as follows: in the ninth embodiment,
the first air inlet pipe 31 includes a first left air inlet opening
3101 and a first right air inlet opening 3102, and the
airflow-guiding structure 3 includes a first left filter 361
disposed inside the first left air inlet opening 3101 and a first
right filter 36R disposed inside the first right air inlet
opening 3102. In addition, the first air inlet pipe 31 includes
a first vertical air inlet portion 311 in air communication with
the receiving casing 30 and a first horizontal air inlet portion
312 in air communication with the first vertical air inlet
portion 311, and the first left air inlet opening 3101 and the
first right air inlet opening 3102 are respectively formed on
two opposite lateral sides of the first horizontal air inlet
portion 312. Therefore, the first left filter 361, and the first
right filter 36R can be used to effectively prevent the foreign
matter in the external environment from entering into the
first air inlet pipe 31.

According to the above description, the second air inlet
pipe 37 has a second left air inlet opening 3701 and a second
right air inlet opening 3702, and the airflow-guiding struc-
ture 3 includes a second left filter 38L. disposed inside the
second left air inlet opening 3701 and a second right filter
38R disposed inside the second right air inlet opening 3702.
In addition, the second air inlet pipe 37 includes a second
vertical air inlet portion 371 in air communication with the
receiving casing 30 and a second horizontal air inlet portion
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372 in air communication with the second vertical air inlet
portion 371, and the second left air inlet opening 3701 and
the second right air inlet opening 3702 are respectively
formed on two opposite lateral sides of the second horizontal
air inlet portion 372. Therefore, the second left filter 38L. and
the second right filter 38R can be used to effectively prevent
the foreign matter in the external environment from entering
into the second air inlet pipe 37.

According to the above description, the first air outlet pipe
32 includes a first vertical air outlet portion 321 in air
communication with the receiving casing 30 and a first
horizontal air outlet portion 322 in air communication with
the first vertical air outlet portion 321. In addition, the first
air outlet pipe 32 includes a first air outlet opening 3200, and
the airflow-guiding structure 3 includes a first air outlet filter
34 disposed inside the first air outlet opening 3200. There-
fore, the first air outlet filter 34 can be used to effectively
prevent the foreign matter in the external environment from
entering into the first air outlet pipe 32.

It should be noted that the first air inlet pipe 31 is disposed
on a bottom side of the airflow-guiding structure 3, so that
the sterilization light source provided by the first light-
emitting module 1 can be blocked by the first horizontal air
inlet portion 312 of the first air inlet pipe 31, so as to prevent
the sterilization light source provided by the first light-
emitting module 1 from being projected onto a region under
the first air inlet pipe 31. Moreover, the second air inlet pipe
37 is disposed on a bottom side of the airflow-guiding
structure 3, and a sterilization light source provided by the
second light-emitting module 2 can be blocked by the
second horizontal air inlet portion 372 of the second air inlet
pipe 37, so as to prevent the sterilization light source
provided by the second light-emitting module 2 from being
projected onto a region under the second air inlet pipe 37.

Tenth Embodiment

Referring to FIG. 11, a tenth embodiment of the present
disclosure provides an illumination device Z including a first
light-emitting module 1, a second light-emitting module 2,
and an airflow-guiding structure 3. The second light-emit-
ting module 2 is adjacent to the first light-emitting module
1. The airflow-guiding structure 3 includes a receiving
casing 30 for receiving the first light-emitting module 1, a
plurality of first air inlet pipes 31 (or an intake pipe) in air
communication with the receiving casing 30, and at least one
first air outlet pipe 32 (or an exhaust pipe) in air commu-
nication with the receiving casing 30. Therefore, when (or
after) external air F flows into the receiving casing 30
through the first air inlet pipes 31 (such as a plurality of first
air inlet openings 3100) by natural convection, the external
air F inside the receiving casing 30 can be sterilized by a
sterilization light source that is provided (or generated) by
the first light-emitting module 1, and the external air F that
has been sterilized by the sterilization light source provided
by the first light-emitting module 1 can flow out of the
receiving casing 30 through the first air outlet pipe 32 (such
as a first air outlet opening 3200) by natural convection, and
can then be discharged out of the illumination device Z. It
should be noted that the external air F can also flow into the
first air inlet openings 3100 through a plurality of different
auxiliary air inlet openings 3000 by natural convection.

More particularly, as shown in FIG. 11, the airflow-
guiding structure 3 further includes a second air outlet pipe
33 in air communication with the receiving casing 30, and
the external air F that has been sterilized by the sterilization
light source provided by the first light-emitting module 1 can



US 11,333,347 B2

11

flow out of the receiving casing 30 through the second air
outlet pipe 33 (such as a second air outlet opening 3300) by
natural convection, and can then be discharged out of the
illumination device Z. That is to say, the external air F that
has been sterilized by the sterilization light source provided
by the first light-emitting module 1 can flow out of the
receiving casing 30 through the first air outlet pipe 32 and
the second air outlet pipe 33 by natural convection, and can
then be discharged out of the illumination device Z.

For example, referring to FIG. 11, the illumination device
Z of the tenth embodiment of the present disclosure further
includes a motion detection module 4 (can be omitted), and
the motion detection module 4 can be disposed on the
second light-emitting module 2 or adjacent to the second
light-emitting module 2. More particularly, the second light-
emitting module 2 includes a plurality of illumination
assemblies 20, and each illumination assembly 20 includes
a circuit substrate 201 and a plurality of LED chips 202
disposed on the circuit substrate 201. In addition, the motion
detection module 4 includes one or more motion sensors,
and the motion detection module 4 can be disposed on the
circuit substrate 201 and electrically connected to the circuit
substrate 201, or the motion detection module 4 can be
adjacent to the circuit substrate 201 and is not disposed on
the circuit substrate 201. However, the aforementioned
description is merely an example and is not meant to limit
the scope of the present disclosure.

For example, referring to FIG. 11, the first light-emitting
module 1 can be an ultraviolet-C (UV-C) radiation gener-
ating module (such as a UV-C lamp) for providing UV-C
radiation having a wavelength substantially between 100 nm
and 280 nm, and the second light-emitting module 2 can be
an illumination generating module (such as an LED lamp)
for generating an illumination light source. Therefore, when
the external air F flows into the receiving casing 30 by
natural convection, the external air F inside the receiving
casing 30 can be sterilized by the UV-C radiation provided
by the UV-C radiation generating module, and the external
air F that has been sterilized by the UV-C radiation provided
by the UV-C radiation generating module can flow out of the
receiving casing 30 through the first air outlet pipe 32 and
the second air outlet pipe 33 by natural convection, and can
then be discharged out of the illumination device Z. It should
be noted that as shown in FIG. 11, the illumination device Z
of the present disclosure can be hung from a ceiling by a
supporting structure (not labeled). However, the aforemen-
tioned description is merely an example and is not meant to
limit the scope of the present disclosure.

Eleventh Embodiment

Referring to FIG. 12 and FIG. 13, an eleventh embodi-
ment of the present disclosure provides an illumination
device Z including a first light-emitting module 1, a second
light-emitting module 2, and an airflow-guiding structure 3.
The second light-emitting module 2 is adjacent to the first
light-emitting module 1. The airflow-guiding structure 3
includes a receiving casing 30 for receiving the first light-
emitting module 1, a plurality of first air inlet openings 3100
in air communication with the receiving casing 30, and at
least one first air outlet opening 3200 in air communication
with the receiving casing 30. Therefore, when (or after)
external air F flows into the receiving casing 30 through the
first air inlet openings 3100 by natural convection, the
external air F inside the receiving casing 30 can be sterilized
by a sterilization light source that is provided (or generated)
by the first light-emitting module 1, and the external air F
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that has been sterilized by the sterilization light source
provided by the first light-emitting module 1 can flow out of
the receiving casing 30 through the first air outlet opening
3200 by natural convection, and can then be discharged out
of the illumination device Z.

For example, referring to FIG. 12 and FIG. 13, the
illumination device Z of the eleventh embodiment of the
present disclosure further includes a motion detection mod-
ule 4 (can be omitted), and the motion detection module 4
can be disposed on the second light-emitting module 2 or
adjacent to the second light-emitting module 2. More par-
ticularly, the second light-emitting module 2 includes a
plurality of illumination assemblies 20, and each illumina-
tion assembly 20 includes a circuit substrate 201 and a
plurality of LED chips 202 disposed on the circuit substrate
201. In addition, the motion detection module 4 includes one
or more motion sensors, and the motion detection module 4
can be disposed on the circuit substrate 201 and electrically
connected to the circuit substrate 201, or the motion detec-
tion module 4 can be adjacent to the circuit substrate 201 and
is not disposed on the circuit substrate 201. However, the
aforementioned description is merely an example and is not
meant to limit the scope of the present disclosure.

For example, referring to FIG. 12 and FIG. 13, the first
light-emitting module 1 can be an ultraviolet-C (UV-C)
radiation generating module (such as a UV-C lamp) for
providing UV-C radiation having a wavelength substantially
between 100 nm and 280 nm, and the second light-emitting
module 2 can be an illumination generating module (such as
an LED lamp) for generating an illumination light source.
Therefore, when the external air F flows into the receiving
casing 30 by natural convection, the external air F inside the
receiving casing 30 can be sterilized by the UV-C radiation
provided by the UV-C radiation generating module, and the
external air F that has been sterilized by the UV-C radiation
provided by the UV-C radiation generating module can flow
out of the receiving casing 30 through the first air outlet
opening 3200 by natural convection, and can then be dis-
charged out of the illumination device Z. It should be noted
that the illumination device Z of the eleventh embodiment of
the present disclosure further includes a rotatable turntable
5 that can be rotated relative to the airflow-guiding structure
3, and a size of the first air outlet opening 3200 can be
adjusted by rotating the rotatable turntable 5 relative to the
airflow-guiding structure 3. However, the aforementioned
description is merely an example and is not meant to limit
the scope of the present disclosure.

Beneficial Effects of the Embodiments

In conclusion, by virtue of “the airflow-guiding structure
3 including a receiving casing 30 and at least one first air
outlet pipe 32 in air communication with the receiving
casing 30" and “the first light-emitting module 1 (such as the
UV-C radiation generating module) being received inside
the airflow-guiding structure 3”, when the external air F
flows into the receiving casing 30 by natural convection, the
external air F inside the receiving casing 30 can be sterilized
by the UV-C radiation provided by the UV-C radiation
generating module, and the external air F that has been
sterilized by the UV-C radiation provided by the UV-C
radiation generating module flows out of the receiving
casing 30 through the at least one first air outlet pipe 32 by
natural convection, and is then discharged out of the illu-
mination device Z.

The foregoing description of the exemplary embodiments
of the disclosure has been presented only for the purposes of
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illustration and description and is not intended to be exhaus-
tive or to limit the disclosure to the precise forms disclosed.
Many modifications and variations are possible in light of
the above teaching.

The embodiments were chosen and described in order to
explain the principles of the disclosure and their practical
application so as to enable others skilled in the art to utilize
the disclosure and various embodiments and with various
modifications as are suited to the particular use contem-
plated. Alternative embodiments will become apparent to
those skilled in the art to which the present disclosure
pertains without departing from its spirit and scope.

What is claimed is:

1. An illumination device, comprising:

a first light-emitting module;

a second light-emitting module adjacent to the first light-

emitting module;

an airflow-guiding structure including a receiving casing

for receiving the first light-emitting module, a first air
inlet pipe in air communication with the receiving
casing, and a first air outlet pipe in air communication
with the receiving casing; and

a motion detection module disposed on the second light-

emitting module or adjacent to the second light-emit-
ting module;

wherein, when external air flows into the receiving casing

through the first air inlet pipe by natural convection, the
external air inside the receiving casing is sterilized by
a sterilization light source provided by the first light-
emitting module, and the external air that has been
sterilized by the sterilization light source provided by
the first light-emitting module flows out of the receiv-
ing casing through the first air outlet pipe by natural
convection, and is then discharged out of the illumina-
tion device;

wherein the second light-emitting module includes a

plurality of illumination assemblies, each of the illu-
mination assemblies includes a circuit substrate and a
plurality of LED chips disposed on the circuit substrate,
and the motion detection module is disposed on the
circuit substrate or adjacent to the circuit substrate.

2. The illumination device according to claim 1, wherein
the airflow-guiding structure includes a second air outlet
pipe in air communication with the receiving casing, and the
external air that has been sterilized by the sterilization light
source provided by the first light-emitting module flows out
of the receiving casing through the second air outlet pipe by
natural convection and is then discharged out of the illumi-
nation device; wherein the first air outlet pipe includes a first
vertical air outlet portion in air communication with the
receiving casing and a first horizontal air outlet portion in air
communication with the first vertical air outlet portion, the
first air outlet pipe includes a first air outlet opening, and the
airflow-guiding structure includes a first air outlet filter
disposed inside the first air outlet opening; wherein the
second air outlet pipe includes a second vertical air outlet
portion in air communication with the receiving casing and
a second horizontal air outlet portion in air communication
with the second vertical air outlet portion, the second air
outlet pipe includes a second air outlet opening, and the
airflow-guiding structure includes a second air outlet filter
disposed inside the second air outlet opening; wherein the
first light-emitting module is an ultraviolet-C (UV-C) radia-
tion generating module for providing UV-C radiation having
a wavelength between 100 nm and 280 nm, the second
light-emitting module is an illumination generating module
for generating an illumination light source, and the first
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light-emitting module is surrounded by the second light-
emitting module or juxtaposed with the second light-emit-
ting module.

3. The illumination device according to claim 1, wherein
the first air inlet pipe includes a first left air inlet opening and
a first right air inlet opening, and the airflow-guiding struc-
ture includes a first left filter disposed inside the first left air
inlet opening and a first right filter disposed inside the first
right air inlet opening; wherein the first air inlet pipe
includes a first vertical air inlet portion in air communication
with the receiving casing and a first horizontal air inlet
portion in air communication with the first vertical air inlet
portion, and the first left air inlet opening and the first right
air inlet opening are respectively formed on two opposite
lateral sides of the first horizontal air inlet portion; wherein
the first air inlet pipe is disposed on a bottom side of the
airflow-guiding structure, and the sterilization light source
provided by the first light-emitting module is blocked by the
first horizontal air inlet portion of the first air inlet pipe, so
as to prevent the sterilization light source provided by the
first light-emitting module from being projected onto a
region under the first air inlet pipe.

4. The illumination device according to claim 1, wherein
the airflow-guiding structure includes a second air inlet pipe
in air communication with the receiving casing, and the
external air flows into the receiving casing through the
second air inlet pipe by natural convection; wherein the
second air inlet pipe has a second left air inlet opening and
a second right air inlet opening, and the airflow-guiding
structure includes a second left filter disposed inside the
second left air inlet opening and a second right filter dis-
posed inside the second right air inlet opening; wherein the
second air inlet pipe includes a second vertical air inlet
portion in air communication with the receiving casing and
a second horizontal air inlet portion in air communication
with the second vertical air inlet portion, and the second left
air inlet opening and the second right air inlet opening are
respectively formed on two opposite lateral sides of the
second horizontal air inlet portion; wherein the second air
inlet pipe is disposed on a bottom side of the airflow-guiding
structure, and a sterilization light source provided by the
second light-emitting module is blocked by the second
horizontal air inlet portion of the second air inlet pipe, so as
to prevent the sterilization light source provided by the
second light-emitting module from being projected onto a
region under the second air inlet pipe; wherein the first
light-emitting module is an ultraviolet-C (UV-C) radiation
generating module for providing UV-C radiation having a
wavelength between 100 nm and 280 nm, the second light-
emitting module is an illumination generating module for
generating an illumination light source, and the first light-
emitting module is surrounded by the second light-emitting
module or juxtaposed with the second light-emitting mod-
ule.

5. An illumination device, comprising:

a first light-emitting module;

a second light-emitting module adjacent to the first light-

emitting module;

an airflow-guiding structure including a receiving casing,

a first air inlet pipe in air communication with the
receiving casing, and a first air outlet pipe in air
communication with the receiving casing, wherein the
first light-emitting module is received inside the air-
flow-guiding structure; and

a motion detection module disposed on the second light-

emitting module or adjacent to the second light-emit-
ting module;
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wherein the second light-emitting module includes a
plurality of illumination assemblies, each of the illu-
mination assemblies includes a circuit substrate and a
plurality of LED chips disposed on the circuit substrate,
and the motion detection module is disposed on the
circuit substrate or adjacent to the circuit substrate.

6. The illumination device according to claim 5, wherein
the airflow-guiding structure includes a second air outlet
pipe in air communication with the receiving casing, and the
external air that has been sterilized by a sterilization light
source provided by the first light-emitting module flows out
of the receiving casing through the first air outlet pipe and
the second air outlet pipe by natural convection and is then
discharged out of the illumination device; wherein the first
air outlet pipe includes a first vertical air outlet portion in air
communication with the receiving casing and a first hori-
zontal air outlet portion in air communication with the first
vertical air outlet portion, the first air outlet pipe includes a
first air outlet opening, and the airflow-guiding structure
includes a first air outlet filter disposed inside the first air
outlet opening; wherein the second air outlet pipe includes
a second vertical air outlet portion in air communication
with the receiving casing and a second horizontal air outlet
portion in air communication with the second vertical air
outlet portion, the second air outlet pipe includes a second
air outlet opening, and the airflow-guiding structure includes
a second air outlet filter disposed inside the second air outlet
opening; wherein the first light-emitting module is an ultra-
violet-C (UV-C) radiation generating module for providing
UV-C radiation having a wavelength between 100 nm and
280 nm, the second light-emitting module is an illumination
generating module for generating an illumination light
source, and the first light-emitting module is surrounded by
the second light-emitting module or juxtaposed with the
second light-emitting module.

7. The illumination device according to claim 5, wherein
the first air inlet pipe includes a first left air inlet opening and
a first right air inlet opening, and the airflow-guiding struc-
ture includes a first left filter disposed inside the first left air
inlet opening and a first right filter disposed inside the first
right air inlet opening; wherein the first air inlet pipe
includes a first vertical air inlet portion in air communication
with the receiving casing and a first horizontal air inlet
portion in air communication with the first vertical air inlet
portion, and the first left air inlet opening and the first right
air inlet opening are respectively formed on two opposite
lateral sides of the first horizontal air inlet portion; wherein
the first air inlet pipe is disposed on a bottom side of the
airflow-guiding structure, and a sterilization light source
provided by the first light-emitting module is blocked by the
first horizontal air inlet portion of the first air inlet pipe, so
as to prevent the sterilization light source provided by the
first light-emitting module from being projected onto a
region under the first air inlet pipe.

8. The illumination device according to claim 5, wherein
the airflow-guiding structure includes a second air inlet pipe
in air communication with the receiving casing, and the
external air flows into the receiving casing through the first
air inlet pipe and the second air inlet pipe by natural
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convection; wherein the second air inlet pipe has a second
left air inlet opening and a second right air inlet opening, and
the airflow-guiding structure includes a second left filter
disposed inside the second left air inlet opening and a second
right filter disposed inside the second right air inlet opening;
wherein the second air inlet pipe includes a second vertical
air inlet portion in air communication with the receiving
casing and a second horizontal air inlet portion in air
communication with the second vertical air inlet portion,
and the second left air inlet opening and the second right air
inlet opening are respectively formed on two opposite lateral
sides of the second horizontal air inlet portion; wherein the
second air inlet pipe is disposed on a bottom side of the
airflow-guiding structure, and a sterilization light source
provided by the second light-emitting module is blocked by
the second horizontal air inlet portion of the second air inlet
pipe, so as to prevent the sterilization light source provided
by the second light-emitting module from being projected
onto a region under the second air inlet pipe; wherein the
first light-emitting module is an ultraviolet-C (UV-C) radia-
tion generating module for providing UV-C radiation having
a wavelength between 100 nm and 280 nm, the second
light-emitting module is an illumination generating module
for generating an illumination light source, and the first
light-emitting module is surrounded by the second light-
emitting module or juxtaposed with the second light-emit-
ting module.
9. An illumination device, comprising:
an ultraviolet-C (UV-C) radiation generating module for
providing UV-C radiation having a wavelength
between 100 nm and 280 nm;
an illumination generating module adjacent to the UV-C
radiation generating module;
an airflow-guiding structure including a receiving casing
for receiving the UV-C radiation generating module
and at least one first air outlet opening in air commu-
nication with the receiving casing; and
a motion detection module disposed on the illumination
generating module or adjacent to the illumination gen-
erating module;
wherein, when external air flows into the receiving casing
by natural convection, the external air inside the receiv-
ing casing is sterilized by the UV-C radiation provided
by the UV-C radiation generating module, and the
external air that has been sterilized by the UV-C
radiation provided by the UV-C radiation generating
module flows out of the receiving casing through the at
least one first air outlet opening by natural convection,
and is then discharged out of the illumination device;
wherein the UV-C radiation generating module is a first
light-emitting module, and the illumination generating
module is a second light-emitting module; wherein the
second light-emitting module includes a plurality of
illumination assemblies, each of the illumination
assemblies includes a circuit substrate and a plurality of
LED chips disposed on the circuit substrate, and the
motion detection module is disposed on the circuit
substrate or adjacent to the circuit substrate.
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