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(54) LIGHTING DEVICE

(57) The present invention discloses a lighting de-
vice, including: a housing, an optical element connected
with the housing, a receiving chamber formed by engag-
ing the housing with the optical element, and a light
source component and a driving power supply compo-
nent both located in the receiving chamber. The lighting
device further includes a passage located in the receiving
chamber, the passage passes through the housing and
the optical element, and an interior of the lighting device
is communicated with an exterior of the lighting device
by the passage. Heat generated by the light source com-
ponent in the lighting device can be effectively and quickly
dissipated through the above-mentioned passage, with-
out the need of additionally disposing a heat dissipation
component, thereby reducing the cost and the weight of
the lighting device.
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Description

TECHNICAL FIELD

[0001] The embodiments of the present invention re-
late to the field of lighting technology, and particularly to
a lighting device.

BACKGROUND

[0002] An existing lighting device generally illuminates
an object by emitting light from an electrically driven, light
source component, and then adjusts a lighting effect of
the lighting device by regulating an electric current sup-
plied to the light source component through a driving pow-
er supply component. However, during use of the lighting
device, both the light source component and the driving
power supply component through which the electric cur-
rent passes will generate heat and the heat may cause
a decline of reliability of the lighting device.
[0003] The Existing lighting device, especially high-
power lighting device, generally has a heat dissipation
structure which is additionally disposed between a lamp
housing and a cover. The heat dissipation structure is
mostly made of aluminum alloy, has many fins closely
arranged thereon, and is complicated and heavy. The
heat dissipation structure is added to reduce a temper-
ature of the entire lighting device when it emits light, which
increases a weight and also a cost of the entire lighting
device.

SUMMARY

[0004] In order to solve the above problems, the
present invention provides a lighting device with light
weight and good heat dissipation effect.
[0005] Embodiments of the present invention provide
a lighting device, including: a housing; an optical element
connected with the housing; a receiving chamber formed
by engaging the housing with the optical element; and a
light source component and a driving power supply com-
ponent both located in the receiving chamber. The light-
ing device further includes a passage located in the re-
ceiving chamber, the passage passes through the hous-
ing and the optical element, an interior of the lighting de-
vice is communicated with an exterior of the lighting de-
vice by the passage.
[0006] Further, the passage includes a pipeline located
in the receiving chamber, the light source component in-
cludes a light source, and the light source is disposed on
an outer wall of the pipeline.
[0007] Further, the light source component includes a
base plate connected with the light source, and the base
plate constitutes a portion of the outer wall of the pipeline.
[0008] Further, the driving power supply component
and the light source component are integrally disposed
on the base plate or separately disposed in the housing.
[0009] Further, the optical element is formed with a first

opening, a pipeline is delimited by the light source com-
ponent, the housing is formed with a first port, and the
pipeline is communicated with the first port and the first
opening respectively to form the passage.
[0010] Further, a maximum outer diameter formed by
the first port has a dimension greater than that of a max-
imum outer diameter formed by the first opening.
[0011] Further, the first port is in an arc shape, and a
plurality of first ports is arranged in a ring shape.
[0012] Further, the lighting device further includes a
flow guide plate, the flow guide plate is disposed between
the housing and the light source component, and the flow
guide plate is provided with a second through hole,
through which the pipeline is communicated with the first
port.
[0013] Further, the light source component includes a
first base plate, a plurality of second base plates snap-
fitted at the first base plate, and a light source disposed
on each of the plurality of second base plates.
[0014] Further, an optical chamber of the light source
is delimited by the first base plate and the optical element.
[0015] Further, the second base plate is vertically
snap-fitted at the first base plate, the pipeline is delimited
by the plurality of the second base plates, and the light
source is disposed at an outer side of the pipeline.
[0016] Further, light sources are vertically arranged on
the second base plate.
[0017] Further, the lighting device further includes a
fixing ring, the fixing ring is snap-fitted at an end of the
second base plate extending towards the optical ele-
ment, and the fixing ring is formed with a plurality of grids
through which the pipeline is communicated with the pas-
sage.
[0018] Further, the light source component and the
driving power supply component are separately dis-
posed, and the driving power supply component is fixed
inside the housing and is electrically connected with the
light source component.
[0019] Further, the optical element is a lens or a diffu-
sion cover.
[0020] Further, the lighting device further includes a
lamp head, the lamp head is disposed at an end of the
housing.
[0021] The lighting device provided by the present in-
vention is provided with a passage which passes through
the housing and the optical element, and allows the in-
terior of the lighting device to be communicated with the
exterior of the lighting device. By means of the passage,
cross-ventilation between external air and internal air of
the lighting device can be realized. In this way, the heat
generated by the light source component and the driving
power supply component in the lighting device can be
effectively and quickly dissipated through the above-
mentioned passage, and no additional heat dissipation
component is required, thereby reducing the cost and
the weight of the lighting device.
[0022] The above description is only an overview of
the technical solutions of the present invention. In order
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to make the technical solutions of the present invention
more clearly understandable so as to be implemented in
accordance with the contents of the specification, and in
order to make the above-described and other objects,
features and advantages of the present invention more
apparent, specific embodiments of the present invention
are set forth below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The drawings described herein are used to pro-
vide a further understanding of the present invention and
constitute a part of the present invention. The exemplary
embodiments of the present invention and the descrip-
tions thereof are used to explain the present invention
but not to constitute improper limitations to the present
invention. In the drawings:

FIG. 1 is a perspective assembling view of a lighting
device according to a preferred embodiment of the
present invention;
FIG. 2 is an exploded view of FIG. 1 from another
viewing angle;
FIG. 3 is a plan view of FIG. 1;
FIG. 4 is an exploded view of FIG. 1;
FIG. 5 is an exploded view of FIG. 2;
FIG. 6 is a schematic diagram of an optical element
in a lighting device according to a preferred embod-
iment of the present invention; and
FIG. 7 is a cross-sectional view of FIG. 1 taken along
line A-A.

DETAILED DESCRIPTION

[0024] In order to make objects, technical details and
advantages of the embodiments of the disclosure more
apparent, the technical solutions of the embodiments will
be described in a clearly and fully understandable way
in connection with the drawings related to the embodi-
ments of the disclosure. Apparently, the described em-
bodiments are just a part but not all of the embodiments
of the present invention. Based on the described embod-
iments herein, those skilled in the art can obtain other
embodiment(s), without any inventive work, which should
be within the scope of the disclosure.
[0025] FIGS. 1 to 7 illustrate a lighting device 100 pro-
vided by an embodiment of the present invention. The
lighting device 100 is a high power bulb lamp. The lighting
device 100 includes a housing 1, an optical element 2
and a lamp head 3. The optical element 2 is connected
with an end of the housing 1 in a mounting direction (in
a height direction or an up and down direction of the light-
ing device 100 in the embodiment of the present inven-
tion), and the lamp head 3 is connected with the other
end of the housing 1. The housing 1 is connected with
the optical element 2 to form a receiving chamber 7. A
light source component 4, a driving power supply com-
ponent 5 electrically connected with the light source com-

ponent 4, and a flow guide plate 6 are received in the
receiving chamber 7. An interior of the lighting device
100 is provided with a plurality of passages 8, through
which the interior of the lighting device 100 is communi-
cated with an exterior of the lighting device 100. Each of
the plurality of passages 8 passes through the optical
element 2, the light source component 4, the flow guide
plate 6, and the housing 1. The passage 8 described
above can achieve cross-ventilation between external air
and internal air of the lighting device 100. The lighting
device 100 described above can be a high-power LED
lamp for indoor lighting or industrial lighting, and can be
installed on a mounting base such as a ceiling or the like.
The lamp head 3 is electrically connected with the driving
power supply component 5 located in the lighting device,
and allows the lighting device 100 to be electrically con-
nected with the municipal electric power.
[0026] Respective components and connection rela-
tionships among these components in the lighting device
100 provided by the embodiments of the present inven-
tion are specifically described below.
[0027] Referring to FIG. 1 to FIG. 7, the housing 1 is
in a cover shape and is integrally formed of an insulation
material. The housing 1 includes a semicircular main
body portion 110 and a connection portion 120 located
at the top of the main body portion. The connection por-
tion 120 is configured to be engaged with the lamp head
3. In a preferred embodiment of the invention, the lamp
head 3 and the connection portion 120 are threaded by
internal threads on the lamp head and external threads
on the connection portion. In other preferred embodi-
ments, the lamp head 3 may also be integrally formed
with the housing 1, e.g., by way of overmolding. A plurality
of first ports 11 is formed on an outer circumference wall
of the housing 1, and a space inside the housing 1 can
be communicated with a space outside the lighting device
100 by the first ports 11. The first port 11 is in an arc
shape, and the plurality of first ports 11 are arranged in
a ring shape on an outer circumference wall of the main
body portion 110 to form two concentric rings to reinforce
the communication between the space inside the housing
1 and the space outside the lighting device 100. In other
embodiments, the first ports 11 may be arranged in a
form of a single ring or multiple rings, and the first ports
11 may have other shapes and may be arranged in other
forms. A plurality of positioning posts 12, a plurality of
first slots 13, a plurality of first ribs 14 and a plurality of
second ribs 15 are formed on an inner surface of a side
wall of the main body portion 110 of the housing 1. The
plurality of positioning posts 12 and the plurality of first
slots 13 are configured to position the light source com-
ponent 4 and the flow guide plate 6, respectively. The
plurality of first ribs 14 and the plurality of second ribs 15
are configured to be connected with the optical element
2 and to position the flow guide plate 6, respectively. The
plurality of positioning posts 12 are disposed at intervals,
each located between adjacent first ports 11 and extend-
ing in a strip shape along the mounting direction. The
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positioning post 12 is provided with a first positioning hole
121. The first slot 13 is located higher than the positioning
post 12 and is adjacent to the connection portion 120.
The first ribs 14 are disposed at an inner side of a lower
end edge of the main body portion 110 and are spaced
apart from each other along a circumference of the lower
end edge. The plurality of second ribs 15 are disposed
at intervals, each extending in a strip structure along the
mounting direction.
[0028] The optical element 2 adopts a hollow, prolate
ellipse-shaped bulb shell which is integrally formed of an
insulating material such as plastic. A holding portion 21
with a ring shape is protruded from an end of the optical
element 2 which is configured to be connect with the
housing 1. The holding portion 21 is connected to the
first rib 14 in a snap-clip manner. In other preferred em-
bodiments, structures on the optical element 2 and the
housing 1 for the snap-clip connection can be ex-
changed. The other end of the optical element 2 is a
generally planar end portion 220 having a predetermined
thickness, the end portion 220 is connected with the other
end of an elliptical sidewall having a gradually decreased
outer diameter of the optical element 2. Several first
openings 22 are formed at intervals in an inner surface
of the end portion 220, thus a flow guide portion 23 is
provided. In a preferred embodiment of the present in-
vention, the flow guide portion 23 is constituted by a plu-
rality of ribs 231, and each of the plurality of ribs 231 is
located between adjacent first openings 22. The space
inside the housing 1 can be communicated with the space
outside the lighting device 100 by the first openings 22.
The first opening 22 has a triangular column shape, and
the plurality of first openings 22 are arranged in a circum-
ferential array on the end portion 220 to form a polygonal
shape. An outer diameter formed by the first openings
22 has a maximum dimension smaller than that of an
outer diameter formed by the first ports 11. In other em-
bodiments, the first opening 22 can be in other shapes
and arranged in other forms. The optical element 2 may
also adopt a TIR lens, a COB lens, or a bulb-type light
uniform cover, or a combination of a lens and a bulb shell.
For a ring-shaped light source, the optical element may
also be correspondingly arranged in a ring shape.
[0029] As illustrated in FIG. 4 and FIG. 5, the light
source component 4 includes: a circular first base plate
41 which is formed by extending along a horizontal plane
perpendicular to the mounting direction; a plurality of sec-
ond base plates 42 which is snap-fitted at the first base
plate 41 and extends in the mounting direction; light
sources 43 disposed on each of the plurality of second
base plates 42; and a fixing ring 45 configured to fix the
plurality of second base plates 42. The second base
plates 42 are mainly fixed by the first base plate 41 in an
up-and-down direction and by the fixing ring 45. The first
base plate 41 is in a circular shape. An optical chamber
(not labeled) configured to receive the light sources 43
is delimited by the first base plate 41 and the optical el-
ement 2. The first base plate 41 is provided with two

second positioning holes 411 and a first through hole
412. The two second positioning holes 411 are for posi-
tioning, and the first through hole 412 is for receiving the
second base plates 42 snap-fitted therein and is disposed
in the middle of the first base plate 41. The first through
hole 412 is in a polygonal shape. A light source 43 may
also be provided at a vacant position of the first base
plate 41 in the direction in which a horizontal plane of the
first base plate 41 extends. In an embodiment of the
present invention, six second base plates 42 are provid-
ed, and each second base plate 42 is snap-fitted into a
slot (not illustrated) in the first through hole 412; the sec-
ond base plate 42 has a first portion 421 extending be-
yond the first through hole 412 and has a second portion
422 for bearing the light source 43. A sidewall of the ex-
tended end of the second portion 422 is in close contact
with a sidewall of the first opening 22 of the optical ele-
ment 2, that is, the second portion is snap-fitted in the
first opening 22. The second base plates 42 are disposed
perpendicular to the first base plate 41 to form a hexag-
onal pipeline 44 used as a hollow heat dissipation pas-
sage, and the light sources are located on an outer side
of the pipeline 44. In this embodiment, the light source
43 adopts an LED light source, and each of the second
base plates 42 is provided with a set of vertically arranged
LED light source 43, each LED light source 43 can emit
any one of white light (W), red light (R), blue light (B) and
green light (G). In other embodiments, the light source
may adopt other light sources such as TL.
[0030] The fixing ring 45 is snap-fitted at an end of the
second base plate 42 extending towards the optical ele-
ment 2 and is placed on an inner surface of an end of
the optical element 2, for fixing the second base plates
42. In the present embodiment, the fixing ring 45 is made
of a plastic material and is in a shape of hexagonal, six
grids 451 are formed in the hexagon, and the first opening
22 is communicated with the pipeline 44 by the grid 451.
In other embodiments, the fixing ring 45 may also be in
any other shapes.
[0031] The driving power supply component 5 includes
a plurality of components, including but not limited to an
LED driving controller chip, a rectifier chip, a resistor, a
capacitor, a fuse, coils, etc. The driving power supply
component 5 and the light source component 4 are elec-
trically connected with each other and are integrally pro-
vided, and are installed on both sides of the first base
plate 41, respectively. In other embodiments, the driving
power supply component 5 and the light source compo-
nent 4 may also be disposed on the same side of the first
base plate 41, or the driving power supply component 5
may also be disposed around the outer side of the second
base plate 42, or the driving power supply component 5
and the light source component 4 may also be arranged
separately and fixed in the housing 1, respectively.
[0032] The flow guide plate 6 with a circular shape is
disposed between the housing 1 and the light source
component 4, and is positioned on the housing 1. The
flow guide plate 6 is provided with a polygonal second
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through hole 61 through which the pipeline 44 is commu-
nicated with the first port 11. The second through hole
61 is provided with a plurality of second slots 62 and two
third positioning holes 611; the second slot 62 receives
the first portion 421 of the second base plate 42 which
is snap-fitted in the second slot 62 and extends beyond
the first base plate 41, the two third positioning holes 611
are for positioning. In the present embodiment, the flow
guide plate 6 is made of an insulation material such as
plastic.
[0033] In the lighting device 100, the six second base
plates 42 of the light source component 4 are snap-fitted
into and passing through the second slots 62 to allow
ends of the first portions 421 thereof to be received in
the first slots 13 of the housing 1, so as to achieve the
positioning among the light source component 4, the flow
guide plate 6, and the housing 1. The lighting device 100
further includes two screws (not illustrated), which pass
through the second positioning hole 411 of the first base
plate 41, pass through the third positioning hole 611 of
the flow guide plate 6, and are received in the first posi-
tioning hole 121 of the housing 1; furthermore, the first
base plate 41 is abutted against the plurality of second
ribs 15 to form a receiving surface (not illustrated), there-
by achieving a fixed connection among the light source
component 4, the flow guide plate 6, and the housing 1.
In other embodiments, other connection methods such
as bonding, snap-clip connecting and welding may be
adopted.
[0034] As illustrated in FIG. 7, a heat source in the light-
ing device 100 of the embodiment of the present invention
is the light source 43 and the driving power supply com-
ponent 5. By providing the plurality of passages 8, it al-
lows cross-ventilation between external air and internal
air of the lighting device 100, so as to dissipate heat. The
first opening 22, the pipeline 44, and the first port 11 form
the passage 8 to realize cross-ventilation. When the light-
ing fixture 100 is in operation, the first opening 22 is an
air inlet; cold air enters the first opening 22, flows through
the pipeline 44, and finally exits from the first port 11
under the action of the flow guide plate 6; the first port
11 is an air outlet. The light source 43 generates heat
when emitting light, the air inside the passages 8 is heat-
ed and a density of the heated air is decreased to gen-
erate upward buoyancy. The air passes through the con-
vection passages 8 and rapidly exits from the air outlet
under the action of the flow guide plate 6. Moreover, the
driving power supply component 5 is located near the air
outlet, and the heat generated by the driving power sup-
ply component 5 causes the air in the corresponding po-
sition to be heated rapidly, which enhances the cross-
ventilation effect of the air, thereby enhancing the func-
tion of chimney effect. A size of the air inlet, a cross-
sectional area of the heat dissipation passage, a size of
the air outlet and a position of the heat source are rea-
sonably designed to greatly accelerate the air flow effect,
so that the cross-ventilation effect is doubled and the
temperature is reduced by more than 15 °C. The tem-

perature of the light source 43 and the driving power sup-
ply component 5 is decreased, which improves the reli-
ability and service life of the lighting device. The passage
8 is formed by the maximum surface area of the second
base plates 42 and is in sufficient contact with the air so
as to dissipate heat.
[0035] The lighting device omits an additional heat dis-
sipation structure, and thus saves the cost of the heat
dissipation structure. By reasonable structural design, it
achieves rapid and effective heat dissipation, and solves
the problem of difficulty in heat dissipation of the lighting
device.
[0036] In summary, the lighting device 100 has the
characteristics of good heat dissipation effect, thereby
increasing the service life of the light source component
4 in the lighting device 100. On the other hand, because
the materials of respective components are light in
weight, the weight of the entire lighting device 100 is re-
duced.
[0037] The specific examples described above further
describe the objectives, technical solutions and benefi-
cial effects of the present invention in detail. It should be
understood that the above are merely specific embodi-
ments of the present invention and are not intended to
limit the present invention. Any modification, equivalent
replacement, improvement, etc. made within the spirit
and principle of the present invention should be included
in the protection scope of the present invention.

Claims

1. A lighting device, comprising:

a housing,
an optical element connected with the housing,
a receiving chamber formed by engaging the
housing with the optical element,
a light source component and a driving power
supply component both located in the receiving
chamber,
the lighting device further comprising:
a passage located in the receiving chamber, the
passage passing through the housing and the
optical element, an interior of the lighting device
being communicated with an exterior of the light-
ing device by the passage.

2. The lighting device according to claim 1, wherein the
passage comprises a pipeline located in the receiv-
ing chamber,
the light source component comprises a light source,
and the light source is disposed on an outer wall of
the pipeline.

3. The lighting device according to claim 2, wherein the
light source component comprises a base plate con-
nected with the light source, the base plate consti-
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tutes a portion of the outer wall of the pipeline.

4. The lighting device according to claim 2, wherein the
driving power supply component and the light source
component are integrally disposed on the base plate
or separately disposed in the housing.

5. The lighting device according to claim 1, wherein the
optical element is formed with a first opening,
a pipeline is delimited by the light source component,
and
the housing is formed with a first port, the pipeline is
communicated with the first port and the first open-
ing, respectively, to form the passage.

6. The lighting device according to claim 5, wherein a
maximum outer diameter formed by the first port has
a dimension greater than that of a maximum outer
diameter formed by the first opening.

7. The lighting device according to claim 5, wherein the
first port is in an arc shape, and a plurality of first
ports is arranged in a ring shape.

8. The lighting device according to claim 7, further com-
prising a flow guide plate, wherein the flow guide
plate is disposed between the housing and the light
source component, and the flow guide plate is pro-
vided with a second through hole, the pipeline is com-
municated with the first port by the second through
hole.

9. The lighting device according to claim 1 or 8, wherein
the light source component comprises a first base
plate, a plurality of second base plates snap-fitted at
the first base plate, and a light source disposed on
each of the plurality of second base plates.

10. The lighting device according to claim 9, wherein an
optical chamber of the light source is delimited by
the first base plate and the optical element.

11. The lighting device according to claim 10, wherein
the second base plate is vertically snap-fitted at the
first base plate,
the pipeline is delimited by the plurality of the second
base plates, and
the light source is disposed at an outer side of the
pipeline.

12. The lighting device according to claim 11, wherein
light sources are vertically arranged on the second
base plate.

13. The lighting device according to claim 12, further
comprising a fixing ring,
the fixing ring is snap-fitted at an end of the second
base plate which is extending towards the optical

element, and
the fixing ring is formed with a plurality of grids
through which the pipeline is communicated with the
passage.

14. The lighting device according to claim 1, wherein the
light source component and the driving power supply
component are separately disposed,
the driving power supply component is fixed inside
the housing and is electrically connected with the
light source component.

15. The lighting device according to claim 1, wherein the
optical element is a lens or a diffusion cover.

16. The lighting device according to claim 1, further com-
prising a lamp head, wherein the lamp head is dis-
posed at an end of the housing.
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