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A lighting device

FIELD OF THE INVENTION
The invention relates to a lighting device comprising at least a light source, a
light emitting surface, an air inlet aperture, an air outlet aperture and a cooling unit for

moving air from the air inlet aperture through the cooling unit to the air outlet aperture.

BACKGROUND OF THE INVENTION

Such a lighting device, which is known from US 2005/0111234 A1, comprises
a surface from which light is emitted to illuminate a room, for example. The light emitting
surface of the lighting device is located at a front side of the lighting device. The lighting
device comprises a shell and an optical reflector. A space between the shell and the optical
reflector serves as an air channel. An air inlet aperture of the air channel is located near a
socket of the lighting device whilst an air outlet aperture of the air channel is located at the
front side of the lighting device. A ventilator unit is located between the air inlet aperture and
the air outlet aperture for moving air from the air inlet aperture through the ventilator unit to
the air outlet, which air dissipates the heat of the LED. The ventilator unit acts as a cooling
unit. It is also possible to reverse the direction of air.

If such a lighting device is mounted in a ceiling or a luminaire which is closed
at the back side of the lighting device, hardly any air flow will be possible. Furthermore, in
the case that the flow of air is directed from the front side of the lighting device to the back
side, the heated air will be exhausted above the ceiling or between the lighting device and the
luminaire, thereby heating the space above the ceiling or between the lighting device and the

luminaire, respectively.

SUMMARY OF THE INVENTION

It is an object of the invention to provide a lighting device in which active
cooling by means of the cooling unit is improved.

This object is accomplished by means of the lighting device according to the
invention in that the air inlet aperture, the air outlet aperture and at least part of the light

emitting surface are located on the same side of the lighting device.



10

15

20

25

30

WO 2011/036591 PCT/IB2010/054059
2

By having the air inlet aperture as well as the air outlet aperture on the front
side of the lighting device, on which side also the light emitting surface of the lighting device
is situated, the lighting device can be used also in applications where the back side of the
lighting device itself is closed or the back side of the lighting device will be closed off or
almost closed off by the luminaire or the ceiling. Since the air inlet aperture and the air outlet
aperture are both located on the same side as at least part of the surface where light is
emitted, there is no risk of the flow of air being blocked. The air entering the air inlet aperture
will be relatively clean compared with for example air above a ceiling, so there will be less
dust pollution of the lighting device. The air leaving the air outlet aperture will be dissipated
in the relatively large space of the room in front of the lighting device, so the heating of that
space will be minimal.

An embodiment of the lighting device according to the invention is
characterized in that the air inlet aperture and the air outlet aperture are located on opposite
sides of the light source.

The air outlet aperture is spaced apart from the air inlet aperture by the light
source, so that the dissipated heated air will be mixed with fresh air and does not enter the air
inlet aperture again until it is cooled off.

Another embodiment of the lighting device according to the invention is
characterized in that the lighting device comprises a number of light sources arranged in a
circle-shaped form, the air inlet aperture being located inside the circle-shaped form, and the
air outlet aperture being located outside the circle-shaped form or vice versa.

The circle-shaped form can be a circle, oval, rectangle etcetera. By locating
the air inlet aperture inside the circle-shaped form and the air outlet aperture outside the
circle-shaped form or vice versa, a compact lighting device with a number of light sources is
obtained, wherein heat generated by the number of light sources can be effectively dissipated
by air flowing from the air inlet aperture to the air outlet aperture.

Yet another embodiment of the lighting device according to the invention is
characterized in that the lighting device comprises a central axis, the direction of air flow
through the cooling unit being parallel to the central axis.

Such a direction of flow is especially suitable when the air inlet aperture is
located near the central axis and a ring-shaped air outlet aperture is located near the

circumference of the lighting device or vice versa.
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A further embodiment of the lighting device according to the invention is
characterized in that the lighting device comprises a central axis, the direction of air flow
through the cooling unit being perpendicular to the central axis.

Such a direction of flow is especially suitable when the air inlet aperture and
the air outlet aperture are both half-ring-shaped and are located opposite to each other.

Yet a further embodiment of the lighting device according to the invention is
characterized in that the lighting device comprises a heat sink provided with the air inlet
aperture, the air outlet aperture and a cavity for the cooling unit.

By integrating the air inlet aperture and air outlet aperture in the heat sink a

compact lighting device will be obtained.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be explained in more detail with reference to the drawing,
in which:

Figs. 1A-1C are a perspective view, bottom view and exploded perspective
view, respectively, of a first embodiment of the lighting device according to the invention,

Fig. 2 is a cross sectional view of the lighting device as shown in Figures 1A-
1C, with a flow of air in a first direction,

Fig. 3 is a cross sectional view of the lighting device as shown in Figures 1A-
1C, with a flow of air in a second direction,

Figs. 4A-4C are a perspective view, bottom view and exploded perspective
view, respectively, of a second embodiment of the lighting device according to the invention,

Fig. 5 is a cross sectional view of the lighting device as shown in Figures 4A-

4C, with a flow of air in a third direction.

DETAILED DESCRIPTION OF EMBODIMENTS

In the Figures, like parts are indicated by the same numerals.

Figures 1A-1C show a first embodiment of a lighting device 1 according to the
invention. The lighting device 1 comprises a cup-shaped housing 2, a socket 3 connected to
the housing 2, a ventilator unit 4, a heat sink 5 and a lighting unit 6.

The heat sink 5 comprises a base plate 7 provided with a centrally located
aperture 8 and a number of apertures 9 located around the aperture 8 at a distance therefrom.

The heat sink 5 also comprises a number of fins 10 attached to the base plate 7 and situated
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between the apertures 9. Between the fins 10 a cavity 11 is available in which the ventilator
unit 4 is positioned. The ventilator unit 4 is located parallel to the base plate 7.

The lighting unit 6 comprises a centrally located aperture 12 and four LEDs 13
located in a circle around the centrally located aperture 12. The LEDs 13 are electrically
coupled to the socket 3.The light emitting surfaces of the LEDs 13 are located on the same
side of the lighting device 1 as the apertures 8, 9, 12; in the embodiment shown, they are
situated on the front side of the lighting device.

In the embodiment of the lighting device 1 as shown in Figure 2, the ventilator
unit 4 will cause a flow of air in a direction indicated by arrow P1, causing air to enter the
centrally located aperture 8, flow through the ventilator unit 4, along the fins 10 of the heat
sink 5 and leave the lighting device 1 through the apertures 9. The aperture 8 is the air inlet
aperture whilst the number of apertures 9 are the air outlet apertures. The direction of the
flow of air through the lighting device 1 is indicated by arrows P2.

In the embodiment of the lighting device 1 as shown in Figure 3, the ventilator
unit 4 will cause a flow of air in a direction indicated by arrow P3, causing air to enter the
apertures 9 located at a distance from the central axis 14, flow along the fins 10 of the heat
sink 5, through the ventilator unit 4 and leave the lighting device 1 through the centrally
located aperture 8. The aperture 8 is the air outlet aperture whilst the apertures 9 are the air
inlet apertures. The direction of the flow of air through the lighting device 4 is indicated by
arrows P4.

In the embodiments as shown in Figures 2 and 3, the direction of flow through
the ventilator unit 4 is parallel to the central axis 14 of the lighting device 1.

Figures 4A-4C and 5 show a second embodiment of a lighting device 21
according to the invention. The lighting device 21 comprises a cup-shaped housing 22, a
socket 23 connected to the housing 22, a ventilator unit 24, a heat sink 25 and a lighting
unit 26.

The heat sink 25 comprises a base plate 27 provided with a number of
apertures 28 located around a central axis 29 of the lighting device 21. The heat sink 25 also
comprises a number of fins 30 attached to the base plate 27 and situated between the
apertures 28. Between the fins 30 a cavity 31 is available in which the ventilator unit 24 is
positioned. The ventilator unit 24 is located perpendicularly to the base plate 27.

The lighting unit 26 comprises four LEDs 33 located in a circle around the
central axis 29. The LEDs 33 are electrically coupled to the socket 23. The lighting device 26

comprises inclined walls 34 forming air guiding means for guiding air towards the apertures
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28 near the air entrance side of the ventilator unit 24 and guiding air away from the apertures
28 near the exhaust side of the ventilator unit 24.

In the embodiment of the lighting device 21, the ventilator unit 24 will cause a
flow of air in a direction indicated by arrow P35, perpendicular to the central axis 29. Air will
enter the apertures 28 located near the air entrance side of the ventilator unit 24. The air will
then flow along the fins 30 of the heat sink 25 near said apertures 8. Air will continue to flow
through the ventilator unit 24, along the fins 10 of the heat sink 25 on the exhaust side of the
ventilator unit 24 and will leave the lighting device 21 through the apertures 28. One half of
the apertures 28 are the air inlet apertures whilst the other half of the apertures 8 are the air
outlet apertures. The direction of the flow of air through the lighting device 24 is indicated by
arrow P6.

It is also possible to provide the housing 22 with openings through which air
might leak to cool the electronics in the socket.

The lighting device may be provided with a driver unit comprising a printed
circuit board with electronic components for driving the plurality of LEDs. In such a case, the
driver unit will be coupled to the socket. Preferably such a driver unit is located inside the
housing at a location where the flow of air will flow along the driver unit in order to cool it.

Instead of a ventilator unit as a cooling unit, other cooling units may be used

like for example a synthetic jet for generating a flow of air.
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CLAIMS:

1. A lighting device (1) comprising at least a light source (13, 33), a light
emitting surface, an air inlet aperture (8, 9, 28), an air outlet aperture (8, 9, 28) and a cooling
unit (4, 24) for moving air from the air inlet aperture (8, 9, 28) through the cooling unit (4,
24) to the air outlet aperture (8, 9, 28), characterized in that the air inlet aperture (8, 9, 28),
the air outlet aperture (8, 9, 28) and at least part of the light emitting surface are located on

the same side of the lighting device.

2. A lighting device (1) according to claim 1, characterized in that the air inlet
aperture (8, 9, 28) and the air outlet aperture (8, 9, 28) are located on opposite sides of the
light source (13, 33).

3. A lighting device (1) according to claim 1 or 2, characterized in that the
lighting device (1) comprises a number of light sources (13, 33) arranged in a circle-shaped
form, the air inlet aperture (8, 9, 28) being located inside the circle-shaped form and the air

outlet aperture (8, 9, 28) being located outside the circle-shaped form or vice versa.

4. A lighting device (1) according to any one of the preceding claims,
characterized in that the lighting device (1) comprises a central axis (14), the direction of air

flow through the cooling unit (4, 24) being parallel to the central axis (14).

5. A lighting device (1) according to any one of the preceding claims 1 to 3,
characterized in that the lighting device (1) comprises a central axis (29), the direction of air

flow through the cooling unit (4, 24) being perpendicular to the central axis (29).

6. A lighting device (1) according to any one of the preceding claims,
characterized in that the lighting device (1) comprises a heat sink provided with the air inlet
aperture (8, 9, 28), the air outlet aperture (8, 9, 28) and a cavity (11, 31) for the cooling unit
(4, 24).



