wo 2012/144831 A2 | IN0FL0 A0 0000 OO OO A A

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2012/144831 A2

26 October 2012 (26.10.2012) WIPOIPCT
(51) International Patent Classification: (72) Inventors; and
F21V 29/00 (2006.01) F21V 17/00 (2006.01) (75) Inventors/Applicants (for US only): KIM, Sung Min
. . i [KR/KR]; Seoul Square, 541,Namdaecmunno 5-ga, Jung-
(21) International Application Number: PCT/KRA012/003016 gu, Seoul 100-714 (KR). LEE, Kwang Jae [KR/KR];
Seoul Square, 541,Namdaemunno 5-ga, Jung-gu, Seoul
(22) International Filing Date: 100-714 (KR).
19 April 2012 (19.04.2012) 74y Agent: SEO, Kyo Jun; Sth FL Hyun Juk Bldg, 832-
(25) Filing Language: English 41,Yeoksam-dong, Gangnam-gu, Seoul 135-080 (KR).
(26) Publication Language: English (81) Designated States (unless otherwise indicated, for every
(30) Priority Dat kind of national protection available). AE, AG, AL, AM,
riory ata . AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
10-2011-0037237 21 April 2011 (21.04.2011) KR CA., CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
(71) Applicant (for all designated States except US): LG IN- DZ, EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT, HN,
NOTEK CO., LTD. [KR/KR]; Seoul Square, 541, Nam- HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KZ,
daemunno 5-ga, Jung-gu, Seoul 100-714 (KR). LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, MG,
[Continued on next page]
(54) Title: LED LIGHTING APPARATUS

(57) Abstract: Provided is an LED lighting apparatus. The LED lighting apparatus include
an LED, a socket part supplying a power into the LED, a heat sink body having one side
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on which the LED is mounted and the other side to which the socket part is coupled, and a
heat sink pin disposed along a circumference of the heat sink body, the heat sink pin hav-
ing one side extending downward from the heat sink body. The heat sink body may be
modified in shape to reduce a weight and improve heat dissipation performance.



WO 2012/144831 A2 |IIIWAT 00V 0 0 A0

DE, DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT,
LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS,
SE, SL SK, SM, TR), OAPI (BF, BJ, CF, CG, CL CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every Published:
gnMd Oljgéegﬁ?{naééj r%aloﬁgvﬁizbﬁgAé{épgéBgz’ C;}ZI’ —  without international search report and to be republished
T o h s e 2 i > M T e upon receipt of that report (Rule 48.2(g))
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD,
RU, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ,



WO 2012/144831 PCT/KR2012/003016

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

Description

Title of Invention: LED LIGHTING APPARATUS
Technical Field

The present disclosure relates to an LED lighting apparatus, and more particularly, to
an LED lighting apparatus having an improved heat dissipation effect.
Background Art

Generally, lighting apparatuses are being utilized as home lightings or other indoor
and outdoor lightings using incandescent lamps, fluorescent lamps, or High brightness
light emitting diodes (LEDs).

Among these, LED lighting apparatuses have low power consumption and semi-
permanent life when compared to general incandescent lamps. Thus, the LED lighting
apparatuses are being widely used.

An LED lighting apparatus according a related art includes a heat sink for effectively
dissipating heat generated in an LED. However, the heat sink has a structure which
does not effectively dissipate heat generated in a power supply unit (PSU).

As aresult, a PSU's life may be reduced, or a lift of the LED lighting apparatus may
be reduced by the heat generated in the PSU.

Disclosure of Invention

Technical Problem
Embodiments provide an LED lighting apparatus which can effectively dissipate heat

generated in a power supply unit.

Solution to Problem

In one embodiment, a light emitting diode (LED) lighting apparatus includes: an
LED:; a socket part supplying a power into the LED; a heat sink body having one side
on which the LED is mounted and the other side to which the socket part is coupled;
and a heat sink pin disposed along a circumference of the heat sink body, the heat sink
pin having one side extending downward from the heat sink body.

Advantageous Effects of Invention

The LED lighting apparatus according to the current embodiment may be modified in
shape to reduce a weight and improve the heat dissipation performance.

Also, the LED lighting apparatus may form the air layer between the socket part and
the heat sink body to simultaneously and effectively absorb the heat generated in the
power supply unit and the heat generated in the LED.

Brief Description of Drawings
Fig. 1 is an exploded perspective view of an LED lighting apparatus according to an

embodiment.
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Fig. 2 is a perspective view of the assembled LED lighting apparatus according to an

embodiment.
Fig. 3 is a sectional view illustrating a flow of heat generated in a power supply unit

of the LED lighting apparatus according to an embodiment.

Fig. 4 is a partial sectional view of the LED lighting apparatus according to an em-
bodiment.

Fig. 5 is a sectional view illustrating a flow of heat generated in an LED and the
power supply unit of the LED lighting apparatus according to an embodiment.

Figs. 6 and 7 are perspective views illustrating a modified example of a protrusion of
the LED lighting apparatus according to an embodiment.

Fig. 8 is a comparison graph illustrating variation of a time taken to reach a light sta-
bilization state of each of LED lighting apparatuses according to an embodiment and a
related art.

Fig. 9 is a comparison graph illustrating a temperature of each of LED lighting ap-
paratuses according to an embodiment and a related art.

Mode for the Invention

Hereinafter, exemplary embodiments will be described in detail with reference to the
accompanying drawings.

Fig. 1 is an exploded perspective view of an LED lighting apparatus according to an
embodiment. Fig. 2 is a perspective view of an assembled LED lighting apparatus
according to an embodiment. Fig. 3 is a sectional view illustrating a flow of heat
generated in a power supply unit of the LED lighting apparatus according to an em-
bodiment. Fig. 4 is a partial sectional view of the LED lighting apparatus according to
an embodiment. Fig. 5 is a sectional view illustrating a flow of heat generated in an
LED and the power supply unit of the LED lighting apparatus according to an em-
bodiment. Figs. 6 and 7 are perspective views illustrating a modified example of a
protrusion of the LED lighting apparatus according to an embodiment. Fig. 8 is a
comparison graph illustrating variation of a time taken to reach a light stabilization
state of each of LED lighting apparatuses according to an embodiment and a related
art. Fig. 9 is a comparison graph illustrating a temperature of each of LED lighting ap-
paratuses according to an embodiment and a related art.

Referring to Figs. 1 and 2, an LED lighting apparatus according to an embodiment
includes an LED 100, a socket part 200 supplying power into the LED 100, a heat sink
body 300 having one side on which the LED 100 is mounted and the other side to
which the socket part 200 is coupled, and heat sink pins 400 disposed along a cir-
cumference of the heat sink body 300 and having one side extending to surround the
outside of the socket part 200.



WO 2012/144831 PCT/KR2012/003016

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

The LED 100 may include one of a red LED, a green LED, and a blue LED which
can emit various colors or a combination thereof. Also, the LED 100 may be mounted
on a printed circuit board (not shown).

The LED 100 may be mounted on one side of the heat sink body 300 that will be
described in detail later. Also, a globe 120 may be further disposed on the one side on
which the LED 100 is mounted to protect the LED 100.

The socket part 200 may have a cylindrical shape with a predetermined space therein.
The socket part 200 may have a terminal shape so that one side of the socket part 200
is fitted into a reseptacle buried in an existing ceiling surface.

A stepped portion 240 may be disposed along a circumference of a side surface of
the socket part 200. The socket part 200 may be formed of a plastic resin to insulate
parts received into the socket part 200 from each other.

A power supply unit 260 may be disposed within the socket part 200. The power
supply unit 260 may be connected to the LED 100 to maintain constant voltage and
current of a power applied through the socket part 200 and also constant intensity of
light emitted from the LED 100.

Here, a predetermined hole (not shown) through which the power supply unit
disposed within the socket part 200 is connected to the LED 100 may be defined in the
other side of the socket part 200.

The heat sink body 300 may have a cylindrical shape with an inner space. The heat
sink body 300 may be formed of a metallic material having superior formability and
thermal conductivity. For example, the heat sink body 300 may be formed of
aluminum among the metallic materials.

A separate mounting space for mounting the LED 100 may be defined in one side of
the heat sink body 300. The other side of the heat sink body 300 may be opened. Also,
an end of the other side of the heat sink body 300 may be seated on the stepped portion
240 disposed on the outside of the socket part 200.

Referring to Fig. 3, a portion including a front end of the socket part 200 may be
disposed inside the heat sink body 300, and a remaining portion of the socket part 200
may be exposed to air.

Thus, heat H generated in the power supply unit 260 may be directly dissipated to the
outside through a sidewall of the socket part 200. As a result, the LED lighting
apparatus may have a relatively low thermal resistance to improve heat dissipation per-
formance when compared to a LED lighting apparatus according to a related art in
which heat is dissipated to the outside via a socket part, an air layer, and a heat sink
body.

When power is supplied into the LED 100, heat is generated in the power supply unit
260 within the socket part 200, and then the heat generated in the power supply unit
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260 is dissipated to the outside via the socket part 200.

That is, since a portion of the heat sink body surrounding the outside of the sock part
according to the related art is removed, the structure according to the current em-
bodiment may have a relatively low thermal resistance when compared to that of the
structure according to the related art, thereby improving heat dissipation performance.

Also, since the heat sink body according to the current embodiment is significantly
reduced in size than that according to the related art, the LED lighting apparatus
according to the current embodiment may be reduced in weight and cost.

The heat sink pins 400 may be disposed outside the heat sink body 300. The heat
sink pins 400 may be radially disposed along the circumference of the heat sink body
300. Also, the heat sink pins 400 may be spaced a predetermined distance from each
other on the outside of the heat sink body 300. Each of the heat sink pins 400 may have
a wing shape having an upper width greater than a lower width.

The heat sink pin 400 may have a length greater than that of the heat sink body 300
in a length direction to surround the outside of the socket part 200. Thus, the heat sink
body 300 may have a length less than about 1/2 of that of the heat sink pin 400. The
heat sink pin 400 may be formed of the same material as the heat sink body 300. Also,
the heat sink pin 400 and the heat sink body 300 may be integrally manufactured
through extrusion, die casting, or forging. Alternatively, the heat sink pin 400 may be
additionally jointed to the heat sink body 300 after the heat sink body 300 is manu-
factured. A method of jointing the heat sink pin 400 to the heat sink body 300 may
include a brazing, soldering, or welding method.

Although the heat sink pin 400 has the wing shape, the present disclosure is not
limited thereto. For example, the heat sink pin 400 may have a polygonal or oval
shape. Also, the heat sink pin 400 may be varied in thickness, height, and distance to
improve the heat dissipation effect.

As described above, since the heat sink pin 400 has the wing shape with a wide width
and is sufficiently elongated in length, the heat generated from the Led 100 may be
sufficiently absorbed to improve heat dissipation performance.

Referring again to Fig. 1, protrusions 280 may be further disposed on the front end of
the socket part 200 to effectively dissipate the heat generated in the power supply unit
260. The protrusions 280 may be disposed at a certain distance on the front end of the
socket part 200 and have various shapes.

Referring to Fig. 4, when the socket part 200 is coupled to the heat sink body 300,
the protrusions 280 may be disposed between the front end of the socket part 200 and
an inner surface of the heat sink body 300 facing the front end of the socket part 200.
Thus, an air layer 500 may be formed between the front end of the socket part 200 and
the inner surface of the heat sink body 300. The air layer 500 may be a medium which
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can reduce a temperature of heat and effectively absorb heat generated from the power
supply unit 260. Also, the air layer 500 may effectively absorb heat generated from the
LED 100 mounted on one side of the heat sink body 300 to maximize the heat dis-
sipation effect.

That is, referring to Fig. 5, the heat H generated in the Led 100 may be absorbed into
the air layer 500 formed between the socket part 200 and the heat sink body 300 to
prevent the heat H from being transferred into the socket part 200.

As described above, the heat H generated in the power supply unit 260 may be
absorbed also into the air layer 500 formed between the socket part 200 and the heat
sink body 300 to prevent the heat H from being transferred into the heat sink body 200.

The air layer 200 may isolate the two heat sources from each other to minimize an
effect due to the heats H therebetween, thereby maximizing the heat dissipation per-
formance.

Although the protrusions 280 are disposed on both facing sides of the front end of the
socket part 200, the present disclosure is not limited thereto. For example, the pro-
trusions 280 may be provided with a shape as shown in Figs. 6 and 7.

Referring to Fig. 6, a protrusion 280 may be provided in plurality on the front end of
the socket part 200. The plurality of protrusions 280 may be spaced from each other on
a concentric circle.

The protrusions 280 may minimize an area on which the socket part 200 and the heat
sink body 300 contact each other when the socket part 200 and the heat sink body 300
are coupled to each other. Also, the socket part 200 may be stably supported on the
heat sink body 300 by the protrusions 280.

Here, each of the protrusions 280 may have a polygonal pillar having a triangular or
pentagonal shape. Alternatively, each of the protrusions 280 may have a circular or
oval pillar shape.

Referring to Fig. 7, a protrusion 280 may have a close loop shape on the front end of
the socket part 200, e.g., a ring shape.

The protrusion 280 may stably form an air layer therein when the socket part 200 and
the heat sink body 300 are coupled to each other to prevent heat from be introduced
into the air layer from the outside of the protrusion 280.

Although the protrusion 280 has the ring shape, the present disclosure is not limited
thereto. For example, the protrusion 280 may have a triangular or square shape
defining a close loop. Although the protrusion 280 is disposed on the front end of the
socket part 200, the present disclosure is not limited thereto. For example, the
protrusion 280 may be disposed on an inner surface of the heat sink body 300 facing
the front end of the socket part 200.

Also, although the protrusion 280 is disposed on one of the socket part 200 and the
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inner surface of the heat sink body 300, the present disclosure is not limited thereto.
For example, protrusions 280 may be disposed on all of the socket part 200 and the
inner surface of the heat sink body 300.

Also, when the protrusions 280 are disposed on all of the socket part 200 and the
inner surface of the heat sink body 300, the two protrusions may be modified in shape
so that the two protrusions are coupled to each other.

Referring to Fig. 8, when a light stabilization state of the LED lighting apparatus
according to the current embodiment is measured, it may be seen that an LED lighting
apparatus A according to the current embodiment is stabilized faster by about 8% than
that of an LED lighting apparatus B according to the related art.

Also, referring to Fig. 9, in the heat dissipation performance of the LED lighting
apparatus according to the current embodiment, it may be seen that the LED of the
LED lighting apparatus A according to the current embodiment has a temperature less
by about 0.5° than that of the LED of the LED lighting apparatus B according to the
related art to improve heat dissipation performance for all that the heat sink body is
removed in shape.

As described above, the LED lighting apparatus according to the current embodiment
may be modified in shape to reduce a weight and improve heat dissipation per-
formance.

Also, the LED lighting apparatus according to the current embodiment may form the
air layer 500 between the socket part 200 and the heat sink body 300 to simultaneously
and effectively absorb the heat generated in the power supply unit 260 and the heat
generated in the LED 100.

It will be apparent to those skilled in the art that various modifications and variations
can be made in the present disclosure. Thus, it is intended that the present disclosure
covers the modifications and variations of this invention provided they come within the

scope of the appended claims and their equivalents.
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Claims
A light emitting diode (LED) lighting apparatus comprising:
an LED;
a socket part supplying a power into the LED;
a heat sink body having one side on which the LED is mounted and the
other side to which the socket part is coupled; and
a heat sink pin disposed along a circumference of the heat sink body,
the heat sink pin having one side extending downward from the heat
sink body,
wherein an air layer is formed between the socket part and the heat sink
body.
The LED lighting apparatus according to claim 1, wherein the one side
of the heat sink pin extending downward from the heat sink body is
disposed outside the socket part.
The LED lighting apparatus according to claim 2, wherein a stepped
portion is disposed outside the socket part, and an end of the heat sink
body is disposed on the stepped portion.
The LED lighting apparatus according to claim 2, wherein a protrusion
for forming the air layer is disposed on one of a front end of the socket
part and an inner surface of the heat sink body facing the front end of
the socket part.
The LED lighting apparatus according to claim 4, wherein the
protrusion is provided in plurality and the plurality of protrusions are
spaced a predetermined distance from each other, or the protrusion has
a ring shape.
The LED lighting apparatus according to claim 1, wherein the heat sink
body has a length less than about 1/2 of that of the heat sink pin.
The LED lighting apparatus according to claim 1, wherein the heat sink
pine has a wing shape, a polygonal shape, or an oval shape.
The LED lighting apparatus according to claim 1, wherein a power
supply unit is further disposed within the socket part.
A light emitting diode (LED) lighting apparatus comprising:
a heat sink body;
an LED mounted on one side of the heat sink body; and
a socket part coupled to the other side of the heat sink body, the socket
part having an end spaced from an inner surface of the heat sink body.

The LED lighting apparatus according to claim 9, wherein a protrusion
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is further disposed on one of the end of the socket part and the inner
surface of the heat sink body facing the end of the socket part.

The LED lighting apparatus according to claim 10, wherein the
protrusion forms a close loop.

The LED lighting apparatus according to claim 10, wherein the

protrusion is divided into plurality along a concentric circle.
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