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Description

Title of Invention: LIGHTING DEVICE

Technical Field
[1] This embodiment relates to a lighting device.

Background Art
[2] A light emitting diode (LED) is a semiconductor element for converting electric

energy into light. As compared with existing light sources such as a fluorescent lamp

and an incandescent electric lamp and so on, the LED has advantages of low power

consumption, a semi-permanent span of life, a rapid response speed, safety and an en

vironment-friendliness. For this reason, many researches are devoted to substitution of

the existing light sources with the LED. The LED is now increasingly used as a light

source for lighting devices, for example, various lamps used interiorly and exteriorly, a

liquid crystal display device, an electric sign and a street lamp and the like.

[3] However, the LED generates much heat when turned on. If the heat is not readily

radiated, the life span and illuminance of the LED are reduced and quality charac

teristic is remarkably deteriorated. Therefore, advantages of the LED lighting device

can be obtained under the condition that the heat radiation of the LED is easily done.

Disclosure of Invention

Technical Problem
[4] The objective of the present invention is to provide a lighting device capable of

overcome the above-mentioned problems and of having excellent heat radiation ef

ficiency

[5] The objective of the present invention is to provide a lighting device such that the i l

luminance and life span of a light source used in the lighting device are maximized and

quality characteristic is remarkably improved.

[6] The objective of the present invention is to provide a lighting device capable of

minimizing dust introduced into the device.

[7] The objective of the present invention is to provide a lighting device of which the

parts are easy to manufacture and assemble.

Solution to Problem
[8] One embodiment is a lighting device. A lighting device includes: a light emitting

module; a heat sink which is disposed on the light emitting module; a heat sink fan

which is disposed over the heat sink; an upper case which covers the heat sink fan and

the heat sink; and a lower case which is coupled to the upper case and fixes the light

emitting module. A first air inlet is disposed in the lower case, and wherein a second

air inlet is disposed in the upper case.



[9] The lighting device further includes a middle body which is disposed between the

upper case and the lower case and is disposed on the light emitting module, and

wherein the middle body has a first air outlet.

[10] The lighting device further includes a second air outlet in the lower case.

[11] An air path connected to the first air inlet and an air path connected to the second air

outlet are separated from each other by the heat sink and a partition of the upper case.

[12] At least one of the first air inlet and the second air outlet is disposed on the cir

cumference of the lower case.

[13] The first air inlet is disposed closer to the center of the lower case than the second air

outlet.

[14] At least one of the first air in let the second air outlet has a circular arc shape.

[15] The lighting device further includes a lens which is coupled to the lower case and

projects in a direction in which light generated from the light emitting module is

emitted.

[16] Another embodiment is a lighting device including: a body; a light emitting module

disposed on the body; a lens disposed on one side of the light emitting module: and a

lower case coupled to at least a portion of the lens. The lower case is coupled to the

body. A portion of the lens is disposed between the lower case and the body.

[17] The lower case is screw-coupled to the body.

[18] The body includes: a heat sink disposed on the other side of the light emitting

module; a heat sink fan disposed apart from the heat sink; an upper case covering the

heat sink and the heat sink fan.

[19] The lens comprises an optical part allowing light generated from the light emitting

module to transmit therethrough, and a fixing part extending outwardly from the

optical part, and wherein the fixing part is disposed between the lower case and the

body.

[20] The lighting device further includes a middle body which is disposed between the

upper case and the lower case and comprises a heat sink disposed on the light emitting

module.

[21] The middle body has a first air outlet.

[22] The lens has a projection projecting in a direction in which light generated from the

light emitting module is emitted.

[23] A first air inlet is disposed in the lower case.

[24] The first air inlet has a circular arc shape.

[25] The lighting device further including a second air outlet in the lower case.

[26] The second air outlet has a circular arc shape.

[27] The air inlet is disposed closer to the center of the lower case than the second air

outlet.



Advantageous Effects of Invention
[28] A lighting device in accordance with the present invention is capable of remarkably

improving heat radiation efficiency.

[29] A lighting device in accordance with the present invention is capable of maximizing

the illuminance and life span of a light source and of remarkably improving quality

characteristic.

[30] A buried-type lighting device which is buried in a wall or a ceiling in accordance

with the present invention is capable of performing effective heat exchange with

outside air.

[31] A lighting device in accordance with the present invention is capable of minimizing

dust introduced into the lighting device.

[32] A lighting device in accordance with the present invention includes parts thereof

which are easy to manufacture and assemble.

Brief Description of Drawings
[33] Fig. 1 is a sectional perspective view of a lighting device according to a first em

bodiment;

[34] Fig. 2 shows a heat sink fan of the lighting device according to the first embodiment;

[35] Fig. 3 is a lower plan view of a lighting device according to a second embodiment;

[36] Fig. 4 is a cross sectional view of Fig. 3 taken along line A-A;

[37] Fig. 5 is a cross sectional view of Fig. 3 taken along line B-B;

[38] Fig. 6 is a cross sectional view of Fig. 3 taken along line C-C;

[39] Fig. 7 is a plan view of Fig. 3 taken along line D-D;

[40] Fig. 8 is a lower plan view of a lighting device according to a third embodiment;

[41] Fig. 9 is a side view of the lighting device according to the third embodiment; em

bodiment;

[42] Fig. 10 shows various embodiments of arrangement of an air inlet and air outlet of

the lighting device;

[43] Fig. 11 is a perspective view of a lighting device according to a fourth embodiment;

[44] Fig. 12 is a lower plan view of the lighting device according to the fourth em

bodiment;

[45] Fig. 13 is a cross sectional view of Fig. 12 taken along line A-A;

[46] Fig. 14 is a cross sectional view of Fig. 12 taken along line B-B;

[47] Fig. 15 is a perspective view of a lighting device according to a fifth embodiment;

[48] Fig. 16 is a lower plan view of the lighting device according to the fifth embodiment;

and

[49] Fig. 17 is a view showing a lens of the lighting device according to the fifth em

bodiment.



Mode for the Invention
[50] Hereafter, embodiments of the present invention will be described in detail with

reference to the accompanying drawings. However, the accompanied drawings are

provided only for more easily describing the present invention. It is easily understood

by those skilled in the art that the spirit and scope of the present invention is not

limited to the scope of the accompanied drawings.

[51] A criterion for "on" and "under" of each layer will be described based on the

drawings. A thickness or a size of each layer may be magnified, omitted or

schematically shown for the purpose of convenience and clearness of description. The

size of each component may not necessarily mean its actual size.

[52] In description of embodiments of the present invention, when it is mentioned that an

element is formed "on" or "under" another element, it means that the mention includes

a case where two elements are formed directly contacting with each other or are

formed such that at least one separate element is interposed between the two elements.

The "on" and "under" will be described to include the upward and downward d i

rections based on one element.

[53] Fig. 1 is a sectional perspective view of a lighting device according to a first em

bodiment.

[54] Referring to Fig. 1, a lighting device 100 may include a light emitting module 110, a

heat sink 120, a heat sink fan 130, an upper case 150, a driving part 140 and a lower

case 160. The heat sink 120 is attached and fixed to the light emitting module 110 and

includes heat sink plates formed on the outer circumference thereof. The heat sink fan

130 is disposed over the heat sink 120. The upper case 150 covers the heat sink fan

130. The driving part 140 is disposed within the upper case 150 and is electrically

connected to and supplies electric power to the heat sink fan 130 and an LED

mounting substrate 112. The lower case 160 is attached and fixed to the upper case 150

and fixes the light emitting module 110.

[55] Respective components will be described in detail.

[56] <Light emitting module>

[57] The light emitting module 110 may include at least one LED 111 and the LED

mounting substrate 112 on which the at least one LED 11lis mounted. A plurality of

the LEDs 111 may be mounted on the LED mounting substrate 112. The number and

arrangement of the LEDs 111 can be freely controlled according to required i l

luminance. The light emitting module 110 may be formed in the form of a plurality of

the collected LEDs in order to be easy to handle and to be suitable to produce.

[58] The LED mounting substrate 112 may be formed by printing a circuit pattern on an

insulator. For example, the LED mounting substrate 112 may include a common



printed circuit board (PCB), a metal core PCB, a flexible PCB, a ceramic PCB and the

like. Also, the LED mounting substrate 112 may include a chips on board (COB)

allowing an unpackaged LED chip to be directly bonded to a printed circuit board. The

LED mounting substrate 112 may be formed of a material capable of efficiently re

flecting light. The surface of the LED mounting substrate 112 may have a color such as

white, silver and the like capable of efficiently reflecting light.

[59] The LED 111 mounted on the substrate may be a red LED, a green LED, a blue LED

or a white LED, each of which emits red, green, blue or white light, respectively.

However, there is no limit to the kind and number thereof.

[60] <Heat sink>

[61] The heat sink 120 is disposed on the light emitting module 110. The heat sink 120

may receive heat generated from the light emitting module 110 and radiate the heat.

[62] A plurality of heat radiating fins may be formed on the surface of the heat sink 120.

The plurality of heat radiating fins may be radially along the surface of the heat sink

120. The shape of the heat sink 120 increases the surface area thereof, thereby

improving heat radiation efficiency of the heat sink 120.

[63] Regarding a relation between the heat sink fan 130 and the lower case 160, which are

described below, the heat sink 120 may include the heat radiating fins which are

arranged in a certain direction in such a manner that air injected into the heat sink 120

through the heat sink fan 130 passes the surface of the heat sink 120 and is emitted

through an air outlet of the lower case 160. For example, the heat radiating fins of the

heat sink 120 may be disposed perpendicular to the direction of the air injected from

the heat sink fan 130 and may be arranged toward the air outlet of the lower case 160.

[64] The heat sink 120 may be formed of a metallic material or a resin material, each of

which has excellent heat radiation efficiency. However, there is no limit to the material

of the heat sink 120. For example, the material of the heat sink 120 may include at

least one of Al, Ni, Cu, Ag and Sn.

[65] Though not shown in the drawing, a heat radiating plate may be disposed between

the light emitting module 110 and the heat sink 120. The heat radiating plate may

include a thermal conduction silicon pad, a thermal conductive tape or the like which

has a high thermal conductivity. The heat radiating plate is able to effectively transfer

the heat generated from the light emitting module 110 to the heat sink 120.

[66] <Heat sink fan>

[67] Fig. 2 shows the heat sink fan 130 of the lighting device 100 according to the first

embodiment.

[68] Referring to Fig. 2, the heat sink fan 130 is disposed over the heat sink 120 and

causes forcibly convection of outside air within the lighting device 100. Therefore, the

heat sink fan 130 is able to perform a function of cooling the inside of the lighting



device 100.

[69] When electric power is applied to the lighting device 100 and the light emitting

module 110 emits light, the lighting device 100 generates much heat. Therefore,

electric power is applied to the heat sink fan 130 simultaneously when the electric

power is applied. Then, the heat sink fan 130 can work. Otherwise, it is also possible

that only when the temperature of the inside of the lighting device 100 is higher than a

certain temperature, the heat sink fan 130 is allowed to work by a thermal sensor

within the lighting device 100.

[70] When the heat sink fan 130 starts to work, the outside air is inhaled through an air

inlet to be described below of the lower case 160, and then the inhaled air performs

heat exchange while passing the heat sink fan 130 and heat sink 120. The heated air

may be emitted outward through the air outlet of the lower case 160.

[71] Specifically, the lighting device 100 may be MR16. The outer diameter of the MR16

may be 50 mm and the diameter of the heat sink fan 130 may be 30 mm. Since the

width of the hemispherical MR 16 increases with the approach to the lower portion

thereof, the heat sink 120 may have a maximum size for the heat radiation and may

have a diameter larger than that of the heat sink fan 130.

[72] As a result, the heat sink fan 130 may directly inject the air to some areas of the heat

sink 120. However, as mentioned in the description of the heat sink 120, the ar

rangement of the heat radiating fins may be specified such that the injected air passes

the entire surface of the heat sink 120.

[73] The heat sink fan 130 may have, as shown in Fig. 2, a bolt insertion hole 131 which

is formed on outer surface thereof and allows the heat sink fan 130 to be coupled to the

upper case 150 to be described below.

[74] <Upper case and lower case>

[75] The upper case 150 covers the outside of the heat sink fan 130 and is coupled to the

lower case 160. Further, the upper case 150 may include an air path along which the air

introduced into the lighting device 100 is emitted.

[76] A terminal 141 for supplying electric power may be disposed on the outside of the

upper case 150. An air inlet (not shown) for air introduction may be disposed in the top

surface of the upper case 150.

[77] The driving part 140 may be disposed within the upper case 150. The driving part

140 is electrically connected to the heat sink fan 130 and the light emitting module

110, and supplies electric power supplied from the terminal 141 to the heat sink fan

130 and the light emitting module 110.

[78] The driving part 140 may be formed by mounting various electronic components for

driving the LED on the PCB. Here, the terminal 141 is formed on the top surface of the

PCB. The terminal 141 penetrates a rear cover and is partially exposed upward. Then,



the terminal 141 may be coupled and electrically connected to a terminal coupling

recess by using the exposed portion of the terminal 141.

[79] The terminal 141 of the exposed portion may be formed in the form of a pin exposed

to the rear end of the upper case 150 (shown with two terminals in the drawing).

However, the shape of the terminal 141 is not limited to this. The terminal 141

functions as an entrance for receiving an electric power from an external power supply

(a DC power supply is assumed, however, the terminal 141 may accept an AC power

supply and include either a rectifier or a condenser disposed therein) to the lighting

device of the present invention.

[80] The upper case 150, the heat sink fan 130 and the lower case 160 include a bolt

insertion hole 151. After the components, i.e., the lower case 160, the heat sink fan

130, the heat sink 120, the light emitting module 110 and the like are assembled

without fastening, the upper case 150 is covered on the components and the respective

components are fixed and coupled.

[81] When the components are coupled, the lower case 160 may hold the outer portion of

the light emitting module 110 and fix the light emitting module 110 together with the

other components. Also, a space for receiving the light emitting module 110 is formed

in the lower case 160, so that the light emitting module 110 may be disposed in the

receiving space of the lower case 160.

[82] The lower case 160 may include an air inlet and an air outlet which are formed

toward an illumination area of the lighting device 100. The air inlet and the air outlet

are configured and disposed independently of each other. The air inlet may be used to

allow external air to be introduced into the lighting device 100. The air outlet may be

used to allow the air processed by the heat exchange within the lighting device 100 to

be emitted therethrough.

[83] Regarding the air path of the lighting device 100, the air outside the lighting device

100 is introduced into a space between the upper case 150 and the upper portion of the

heat sink fan 130 through the air inlet of the lower case 160, and then is inhaled into

the heat sink fan 130 by the operation of the heat sink fan 130 and is injected into the

space between the heat sink 120 and the lower portion of the heat sink fan 130. The

injected air cools the heat sink 120 by exchanging the heat with the heat sink 120 while

passing the surface of the heat sink 120. Then the air is emitted through the air outlet of

the lower case 160.

[84] The upper case 150 or the lower case 160 may include a partition in order to dis

tinguish between the air introduction path through the air inlet and the air emission

path through the air outlet.

[85] When the lighting device 100 is used buried in a wall or a ceiling, since the air inlet

and the air outlet are not placed in a buried portion of the lighting device 100 but placed



in externally exposed portion of the lighting device 100, the external air can be ef

fectively introduced and emitted.

[86] A lens 170 may be disposed in the lower case 160. The lens 170 may be formed over

each of the LEDs. The lens 170 may collect light emitted from the LEDs or disperse

and focus the light at a predetermined angle. The lens 170 provides light having a

desired shape by dispersing and focusing the light and protects the LEDs from impact.

[87] Fig. 3 is a lower plan view of a lighting device 300 according to a second em

bodiment. The lower plan view of the lighting device 300 of Fig. 3 may be used as a

lower plan view of the lighting device 100 of Fig. 1. Fig. 4 is a cross sectional view of

Fig. 3 taken along line A-A.

[88] Referring to Figs. 3 and 4, the lighting device 300 may include a light emitting

module 310, a heat sink 320 disposed on the light emitting module 310, a heat sink fan

330 disposed over the heat sink 320, and a housing 350 receiving the light emitting

module 310, the heat sink 320 and the heat sink fan 330.

[89] While the light emitting module 310, the heat sink 320 and the heat sink fan 330 are

the same as those of the lighting device 100 shown in Fig. 1, the lighting device shown

in Figs. 3 and 4 includes the housing 350 receiving the light emitting module 310, the

heat sink 320 and the heat sink fan 330. The housing 350 may be, as shown in Fig. 1,

divided into the upper case 150 and the lower case 160 or may be integrally formed.

[90] A driving part 340 is disposed within the housing 350 and supplies external electric

power to the heat sink fan 330 and the light emitting module 310.

[91] An air inlet 361 and an air outlet 362 may be formed in the lower portion of the

housing 350, that is to say, a portion of the housing 350, through which light is emitted

from the light emitting module 310. An air path may be formed in the housing 350 in

such a manner that the air introduced from the air inlet 361 passes the heat sink fan

330, and then passes the heat sink 320 and is emitted through the air outlet 362. The air

path connected to the air inlet 361 and the air outlet 362 may be separated from each

other by the heat sink fan 330 and a partition 351 within the housing 350.

[92] An upper air inlet 371 is formed in the upper surface of the housing 350, which

belongs to the area of the heat sink fan 330. The upper air inlet 371may be disposed

perpendicularly corresponding to the air inlet 361 formed in the lower surface of the

housing 350.

[93] Therefore, as shown in Fig. 3, In the bottom plan view of the lighting device 700, the

upper air inlet 371 formed in the upper surface of the housing 350 can be seen through

the air inlet 361 formed in the lower surface of the housing 350.

[94] In Fig. 4, shown is an air introduction path of the lighting device 300. Due to the

operation of a heat sink fan 330, the air outside the lighting device 300 passes through

the air inlet 361 and the upper air inlet 371, and moves to a space between the housing



350 and the upper portion of the heat sink fan 330.

[95] According to the embodiment shown in Fig. 1, when the heat sink fan 130 is

operated, the outside air would move to a space between the upper case 150 and the

upper portion of the heat sink fan 130.

[96] Regarding the cross sectional view in the direction of the air inlet 361, the heat sink

320 may be separated from the air introduction path. As a result, the air introduced

from the air inlet 361 and the upper air inlet 371 maintains its temperature to be a

normal temperature without contact with the heat sink 320 and is introduced into the

lighting device.

[97] If the introduced air first contacts with the heat sink, heated air is introduced into the

space between the housing and the upper portion of the heat sink fan, so that the

driving part 340 may not be effectively cooled.

[98] The introduced air is maintained to have a normal temperature and is moved to the

space between the housing 350 and the upper portion of the heat sink fan 330. Then,

the driving part 340 can be cooled through the heat exchange between the air and the

driving part 340 of the lighting device 300.

[99] Fig. 5 is a cross sectional view of Fig. 3 taken along line B-B.

[100] Referring to Fig. 5, shown is an air emission path of the lighting device 300. As

shown in Fig. 4, the air introduced from the air inlet 361 and the upper air inlet 371

into the upper portion of the heat sink fan 330 is injected into a space between the heat

sink 320 and the lower portion of the heat sink fan 330 by the operation of the heat

sink fan 330. The injected air passes the surface of the heat sink 320 and exchanges

heat with the heat sink 320, thereby cooling the heat sink 320 which has received the

heat from the light emitting module 310.

[101] The inside of the housing 350, which belongs to the area to the air outlet 362, is, as

shown in Fig. 5, blocked by the partition 351. Therefore, the air heated by the heat sink

320 does not come into the lighting device 300 again and is emitted to the outside of

the lighting device 300 by the operation of the heat sink fan 330.

[102] Fig. 6 is a cross sectional view of Fig. 3 taken along line C-C.

[103] Fig. 7 is a plan view of Fig. 3 taken along line D-D.

[104] Figs. 6 and 7 are a cross sectional view and a plan view which show the partition 351

of the lighting device 300. Provided is the partition 351 which separates the air inlet

361, the air outlet 362 and the air path connected to them.

[105] Fig. 8 is a lower plan view of a lighting device 400 according to a third embodiment.

The lighting device 400 includes the same components as those of the lighting device

300 shown in Fig. 3. However, arrangements of the air inlet and the air outlet are

different from those of the lighting device 300. Therefore, the air inlet and the air

outlet will be described below.



[106] A lens 470, an air inlet 461 and an air outlet 462 may be disposed in the lower

portion of a housing 450, that is to say, a portion of the housing 450, through which

light is emitted from the light emitting module. The lighting device 400 includes four

air inlets 461 formed in the bottom surface of the housing 450 and two air outlets 462.

[107] An upper air inlet 480 may be formed in the top surface of the housing 450, i.e., the

surface of the housing 450, which corresponds to the upper portion of the heat sink fan.

The upper air inlet 480 may be disposed perpendicularly corresponding to the position

of the air inlet 461 formed in the bottom surface of the housing 450.

[108] Therefore, in the lower plan view of lighting device 400 shown in Fig. 8, the upper

air inlet 480 formed in the top surface of the housing 450 can be seen through the air

inlet 461 formed in the bottom surface of the housing 450.

[109] Fig. 9 is a side view of the lighting device 400 according to the third embodiment;

embodiment.

[110] As shown in Fig. 9, the upper air inlet 480 may be formed in the top surface of the

housing 450. Since the upper air inlet 480 is formed in addition to the air inlet 461

formed in the bottom surface of the housing 450, dust introduction is minimized by

reducing an air introduction rate, and cooling effect of internal temperature of the

lighting device is enhanced by increasing the amount of the air introduced at a normal

temperature.

[Ill] Fig. 10 shows various embodiments of arrangement of an air inlet and air outlet of

the lighting device.

[112] As shown in Fig. 10, an air inlet 261 and an air outlet 262 may have various shapes

and may be disposed in the lower surface of the housing or in various positions of the

lower case.

[113] As shown in (a) and (b) of Fig. 10, the air inlet 261 and the air outlet 262 may be

formed on the circumference of the lower case in the form of a circular arc. In (a) of

Fig. 10, shown is a case where the air inlet 261 and the air outlet 262 are alternately

formed on the circumference of the lower case. The circumference of the lower case

means the edge of the lower case, which is far from the center of the lower case. How

far the air inlet 261 and the air outlet 262 are formed from the center of the lower case

may be freely determined depending on the type of the embodiment of the present

invention. As shown in (a) and (b) of Fig. 10, the air inlet 261 and the air outlet 262

may be formed in the form of a circular arc forming a concentric circle with the

circular lower case.

[114] As shown in (c) of Fig. 10, the air inlet 261 may be disposed closer to the center of

the lower case than the air outlet 262. As shown in (d) of Fig. 10, the air inlet 261 may

be disposed at the center of the lower case and the air outlet 262 may be disposed on

the circumference of the lower case. The air inlet 261 and the air outlet 262 may have



various shapes such as a circle, a polygon and the like as well as the circular arc.

[115] As shown in (c) and (d) of Fig. 10, when the air inlet 261 is disposed more inside

than the air outlet 262, it is possible to reduce a probability that the heated air emitted

through the air outlet 262 is reintroduced through the air inlet 261.

[116] The following Table 1 shows a simulation result of an LED temperature and a case

temperature in an MR 16 lighting device with an atmosphere temperature of 25°C and

an applied power of 10W. A case where only the heat sink is used is compared with

cases of embodiments (a) to (d) including the air inlet and the air outlet and using the

heat sink fan.

[117] Table 1

[Table 1]

[118] Compared with the case where only the heat sink is used, it can be seen that in the

case where the heat sink fan is also used, the case temperature rises by 0.1°C to 28°C,

however, the LED temperature falls by 16°C to 32°C.

[119] The following Table 2 shows a result that an internal temperature in a case where the

upper air inlet is disposed in the housing or the top surface of the upper case and an

internal temperature in a case where not disposed are tested at a normal temperature of

25°C.

[120] Table 2

[Table 2]

[121] As shown in Table 2, the internal temperature of the lighting device in the case where

the upper air inlet is disposed becomes lower.



[122] Considering that the quality characteristic and life span of the LED is affected by the

temperature of the LED, the lighting device according to the embodiments of the

present invention shows remarkably improved quality characteristic and life span as

compared with those of a prior lighting device which uses only the heat sink.

[123] The lighting devices according to the embodiments described above include not only

the heat sink and heat sink fan, but also the air inlet and the air outlet which are

disposed independently of each other. The housing of the lighting devices includes the

additional upper air inlet disposed in the top surface of the housing. Accordingly, the

cooling efficiency of the lighting device is improved.

[124] The upper air inlet is additionally disposed in the top surface of the housing as well

as the bottom surface of the housing, so that dust introduction is minimized by

reducing an air introduction rate. Further, air having a lower temperature is introduced

into the top surface, so that the life spans of the driving part and the fan may become

longer.

[125] The lighting device according to the embodiment may be used in a lighting lamp

which emits light by collecting a plurality of LEDs. Particularly, the lighting device

may be used as a buried-type lighting device. The buried-type lighting device is

installed in a structure which is buried in a wall or a ceiling and faces toward an illu

mination area, and uses the LED which is installed in the structure such that only the

front of the LED is exposed.

[126] [A modified example of forming an air outlet in a peripheral portion]

[127] Fig. 11 is a perspective view of a lighting device according to a fourth embodiment.

Fig. 12 is a lower plan view of the lighting device according to the fourth embodiment.

Fig. 13 is a cross sectional view of Fig. 12 taken along line A-A. Fig. 14 is a cross

sectional view of Fig. 12 taken along line B-B.

[128] Referring to Figs. 11 to 14, the lighting device may include a light emitting module

520, a middle body 510 disposed on the light emitting module 520, an upper case 550

coupled to the middle body 510, and a lower case 560 which is coupled to the middle

body 510 and fixes the light emitting module 520.

[129] The light emitting module 520 may include a substrate 515 and a light emitting

device 517 disposed on the substrate 515.

[130] The middle body 510 may include a heat sink 513 disposed on one side of the light

emitting module 520. The middle body 510 is disposed contacting with the rear portion

of the light emitting module 520, so that heat generated from the light emitting module

520 can be efficiently transferred to the middle body 510.

[131] A heat sink fan 530 is disposed on the heat sink 513, thereby transferring outside air

flow to the heat sink 513. Due to the air flow, heat from the heat sink 513 may be

radiated to the outside. The heat sink fan 530 may be spaced apart from and disposed



toward the heat sink 513.

[132] The upper case 550 may be disposed to cover the heat sink fan 530. The upper case

550 may form a confined space allowing the outside air inhaled by the heat sink fan

530 to be emitted through an air outlet 516.

[133] The lower case 560 may have, as shown in Fig. 12, an air inlet 561. A circular dotted

line through which a line A-A passes is marked on the surface of the lower case 560

shown in Fig. 12. The circular dotted line is a screw recess used to screw couple the

lower case 560 to the middle body 510 and the like.

[134] The position of the air inlet 561 disposed on the lower case 560 is changeable. As

shown in Fig. 12, the air inlet 561 may be disposed on the circumference of the lower

case 560 or may be disposed at the center of the lower case 560.

[135] The air outlet 516 may be disposed on the middle body 510 in the direction of the

side where the air inlet 561 of the lower case 560 is not disposed. As described above,

the air introduced through the air inlet 561 comes into a space between the upper case

550 and the heat sink fan 530 and passes the heat sink fan 530. Then, the air exchanges

the heat with the heat sink 513 and is emitted through the air outlet 516.

[136] The air inlet 561 of the lower case 560 may be connected to a space between the

upper case 550 and the upper portion of the heat sink fan 530. The air outlet 516 may

be connected to a space between the heat sink 513 and the lower portion of the heat

sink fan 530.

[137] Also, an air path connected to the air inlet 561 and an air path connected to the air

outlet 516 may be separated from each other by the heat sink fan 530 and a partition of

the upper case 550.

[138] The air outlet 516 is disposed on a side toward the outer circumference of the middle

body 510 and allows the introduced air to be emitted in the direction of the outer cir

cumference of the lighting device. In this case, the air emitted through the air outlet

516 is not introduced into the air inlet 561 again. Therefore, the air heated by the heat

exchange with the heat sink 513 is not introduced into the lighting device again,

thereby improving thermal efficiency.

[139] Also, the lower case 560 may further include a lens 570. The lens 570 projects in a

direction in which the light generated from the light emitting module is emitted. The

lens 570 projects higher than the lower case 560.

[140] [A modified example of a lens which is easy to couple]

[141] Fig. 15 is a perspective view of a lighting device according to a fifth embodiment.

Fig. 16 is a lower plan view of the lighting device according to the fifth embodiment.

Fig. 17 is a view showing a lens of the lighting device according to the fifth em

bodiment.

[142] Referring to Figs. 15 to 17, like the lighting device shown in Figs. 11 to 14, the



lighting device may further include a light emitting module (not shown), the middle

body 510, a heat sink fan (not shown), a driving part (not shown), the upper case 550

and the lower case 560. Here, the lighting device according to the fifth embodiment

shown in Figs. 15 to 17 may further include a lens 570. The lower case 560 can fix the

lens 570. Also, an air inlet 561a and an air outlet 562a may be disposed in the lower

case 560.

[143] A circular dotted line through which a line A-A passes is marked on the surface of

the lower case 560 shown in Fig. 16. The circular dotted line is a screw recess used to

screw couple the lower case 560 to the middle body 510 and the like. Unlike the air

outlet 516 formed in the middle body 510 shown in Fig. 11, the air outlet 562a formed

in the middle body 510 shown in Fig. 15 may be formed in the entire middle body 510.

The middle body 510 may not necessarily have the air outlet 562b. The middle body

510, the upper case 550 and the heat sink fan positioned within the middle body 510

and the upper case 550 may be designated altogether as a body.

[144] The lens 570 may be disposed to cover the other side of the light emitting module,

which is opposite to the portion in which the middle body 510 is disposed. The lens

570 projects in a direction in which light generated from the light emitting module is

emitted. The lens 570 projects higher than the lower case 560. The lens 570 isn't

limited to the fifth embodiment.

[145] Referring to Fig. 17, the lens 570 may include an optical part 571 and a fixing part

575. The optical part 571 allows the light generated from the light emitting module to

transmit therethrough. The fixing part 575 is disposed to extend outwardly from the

optical part 571. The plan view of the lens 570 shown in (a) of Fig. 17. The cross

sectional view taken along line A-A of (a) of Fig. 17 is shown in (b) of Fig. 17. The

cross sectional view taken along line B-B of (a) of Fig. 17 is shown in (c) of Fig. 17.

[146] As shown in Fig. 17, the lens 570 may include the fixing part 575 of which some

portion extend outwardly. Such a configuration intends to obtain a space allowing the

lower case 560 to be coupled to the middle body 510. This will be described with

reference to Figs. 13 and 14.

[147] The lower case 560 may be disposed on a portion of the lens 570 and may be screw-

coupled to the middle body 510. The lower case 560 covers a portion of the lens 570

and is coupled to the middle body 510. Accordingly, the lens 570 is fixed.

[148] Referring to the cross sectional view of Fig. 13 taken along line A-A passing through

the screw recess, the lens 570 does not extend outwardly to the screw recess of the

lower case 560. This intends to not to block a path used to screw-couple the lower case

560 to the middle body 510. However, if the screw recess is disposed more outside

than that shown in Fig. 16, the lens 570 may extend outwardly to the screw recess of

the lower case 560.



[149] Referring to the cross sectional view of Fig. 14 taken along line B-B not passing

through the screw recess, it can be seen that the lens 570 projects outwardly to a

portion of the lower case 560.

[150] The fixing part 575 extending outwardly from the lens 570 is inserted and fixed

between the lower case 560 and the middle body 510, so that the lens 570 can be fixed

without being directly screw-coupled to the lower case 560 and the middle body 510.

[151] Through the described configuration, the lens of the lighting device can be fixed to a

particular position in the lighting device without coupling a screw to the lens. A c

cordingly, it is possible to simply assemble the lighting device and to easily form the

lens.

[152] Although embodiments of the present invention were described above, these are just

examples and do not limit the present invention. Further, the present invention may be

changed and modified in various ways, without departing from the essential features of

the present invention, by those skilled in the art. For example, the components

described in detail in the embodiments of the present invention may be modified.

Further, differences due to the modification and application should be construed as

being included in the scope and spirit of the present invention, which is described in

the accompanying claims.
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Claims
A lighting device comprising:

a light emitting module;

a heat sink which is disposed on the light emitting module;

a heat sink fan which is disposed on the heat sink;

an upper case which covers the heat sink fan and the heat sink; and

a lower case which is coupled to the upper case and fixes the light

emitting module,

wherein a first air inlet is disposed in the lower case, and

wherein a second air inlet is disposed in the upper case.

The lighting device of claim 1, further comprising a middle body which

is disposed between the upper case and the lower case and is disposed

on the light emitting module, and wherein the middle body has a first

air outlet.

The lighting device of claim 2, further comprising a second air outlet in

the lower case.

The lighting device of claim 3, wherein an air path connected to the

first air inlet and an air path connected to the second air outlet are

separated from each other by the heat sink and a partition of the upper

case.

The lighting device of claim 3, wherein at least one of the first air inlet

and the second air outlet is disposed on the circumference of the lower

case.

The lighting device of claim 3, wherein the first air inlet is disposed

closer to the center of the lower case than the second air outlet.

The lighting device of claim 5, wherein at least one of the first air inlet

the second air outlet has a circular arc shape.

The lighting device of claim 1, further comprising a lens which is

coupled to the lower case and projects in a direction in which light

generated from the light emitting module is emitted.

A lighting device comprising:

a body;

a light emitting module disposed on the body;

a lens disposed on one side of the light emitting module: and

a lower case coupled to at least a portion of the lens,

wherein the lower case is coupled to the body, and

wherein a portion of the lens is disposed between the lower case and
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the body.

[Claim 10] The lighting device of claim 9, wherein the lower case is screw-coupled

to the body.

[Claim 11] The lighting device of claim 9, wherein the body comprises:

a heat sink disposed on the other side of the light emitting module;

a heat sink fan disposed apart from the heat sink;

an upper case covering the heat sink and the heat sink fan.

[Claim 12] The lighting device of claim 9, wherein the lens comprises an optical

part allowing light generated from the light emitting module to transmit

therethrough, and a fixing part extending outwardly from the optical

part, and wherein the fixing part is disposed between the lower case and

the body.

[Claim 13] The lighting device of claim 9, further comprising a middle body which

is disposed between the upper case and the lower case and comprises a

heat sink disposed on the light emitting module.

[Claim 14] The lighting device of claim 13, wherein the middle body has a first air

outlet.

[Claim 15] The lighting device of claim 9, wherein the lens has a projection

projecting in a direction in which light generated from the light

emitting module is emitted.

[Claim 16] The lighting device of claim 13, wherein a first air inlet is disposed in

the lower case.

[Claim 17] The lighting device of claim 16, wherein the first air inlet has a circular

arc shape.

[Claim 18] The lighting device of claim 16, further comprising a second air outlet

in the lower case.

[Claim 19] The lighting device of claim 17, wherein the second air outlet has a

circular arc shape.

[Claim 20] The lighting device of claim 18, wherein the air inlet is disposed closer

to the center of the lower case than the second air outlet.
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