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A Heat Dissipation Structure, a Lighting Device Provided with the Same and a Method of

Manufacturing the Same

FIELD OF THE INVENTION

The invention relates to a heat dissipation structure for dissipating heat from a light source,
particularly a light emitting diode (LED), which structure is provided with a plate-like central
arca having a circumferential edge and a plurality of cooling segments arranged along the
circumferential edge of the central area, wherein the central area and the cooling segments are
substantially formed from one single piece of heat-conducting sheet material, wherein the
cooling segments cach have a fixed end portion forming an integral connection with the

central area and wherein the plurality of cooling segments define an interior space.

BACKGROUND OF THE INVENTION

The international patent application WO 2011/124386 Al discloses a heat dissipation
structure for removing heat from light emitting diodes (LEDs). This known structure
comprises a central body and a plurality of cooling ribs. The central body and cooling ribs are
formed as a single integrated piece. The central body comprises an outer side for
accommodating the LEDs and an inner side. The cooling ribs each have a first end and a
second end. The first ends are connected to the central body and the second ends are disposed
distant from and facing the inner side of the central body. The cooling ribs extend in a radial
direction outwardly from the central body and in an axial direction away from the inner side
of the central body. The central body and the cooling ribs enclose an interior space with open
channels to enable air flow from outside the structure into the interior space and back out of
the interior space. Compared to conventional designs with heat sink structures, the cooling
ribs reduce the surface of the heat sink. The openness of the structure aims at allowing
convective air flow in a direction parallel to the ribs as well as convective air flow in a
direction perpendicular to the ribs. The heat dissipation structure disclosed in said
international patent application is made by using a stamping process, a casting process or an

injection moulding process.

SUMMARY OF THE INVENTION
It is an object of the invention to provide an easy to manufacture heat dissipation structure

providing a high capability of heat dissipation.
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This object is achieved by the heat dissipation structure as described in the present disclosure.
More particularly, the heat dissipation structure according to the invention is a heat
dissipation structure for dissipating heat from a light source, which structure is provided with
a plate-like central area having a circumferential edge and a plurality of cooling segments
arranged along the circumferential edge of the central area, wherein the central area and the
cooling segments are substantially formed from one single piece of heat-conducting sheet
material, which cooling segments at least substantially extent in an axial direction with regard
to the central area, wherein the cooling segments each have a first end portion and a fixed
second end portion located oppositely to the first end portion, seen in said axial direction, and
forming an integral connection with the central area, wherein the plurality of cooling
segments defines an interior space, which cooling segments each are provided with a central
portion at least substantially extending in said axial direction and extending accordingly to
said circumferential edge, two side portions each at least substantially extending in said axial
direction and in an inward direction oriented towards said interior space, wherein the first end
portion is provided with a first opening, and the second end portion is provided with at least
one aperture adjacent to the circumferential edge of the central area, wherein the central
portion and the two side portions of each cooling segment form a chimney from the at least

one aperture to the first opening of each cooling segment.

The light source may be a solid state light emitter. Examples of solid state light emitters are
Light Emitting Diodes (LEDs), Organic Light Emitting diode(s) OLEDs, or, for example,

laser diodes.

In the heat dissipation structure according to the invention, each cooling segment has a
chimney structure allowing cooling air going through the cooling segment from the at least
one aperture to the first opening. During use, wherein a lighting source is provided on the heat
dissipation structure according to the invention, heat produced by the light source is absorbed
and conducted by the heat dissipation structure. Particularly, the cooling segments of the heat
dissipation structure are effectively cooled by the cooling air rising through the chimneys.
Cold air inters the cooling segments via the at least one aperture, whereafter the rising cooling
air skims along the central portions and the inwardly oriented side portions of the cooling
segments and simultancously takes away heat from these portions. The heated air leaves the

cooling segments via their first openings. Due to these features the heat dissipation structure
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according to the invention has a high cooling performance and is very suitable for application
into a lighting device provided with one or more light emitting diode (LEDs). Low cost, light
weight and an environmentally friendly fabrication are further advantages of the heat
dissipation structure according to the invention. The single piece of heat-conducting sheet
material may be a sheet of aluminum, tin, copper or another heat-conducting material. The
number of cooling segments depends among others on the dimensions of the dissipation

structure and the cooling segments. A practical embodiment has nine cooling segments.

It is to be noted that the international patent application WO 2011/029724 Al discloses a
lighting device having a heat sink for cooling a set of LEDs. This known heat sink comprises
bent sheet metal parts, in particular punched sheet metal parts. The patent application WO
2011/029724 A1 further discloses a method for producing a heat sink. This known method
comprises the steps of blanking radially extending clearances at an edge of a sheet metal and
bending up the segments that remain between the clearances at a central contact area. In one
of the disclosed embodiments each segment is provided with a radially outward bent cooling

lamella.

The heat dissipation structure disclosed in WO 2011/124386 Al as well as the heat-sink
disclosed in WO 2011/029724 Al does not comprise a chimney structure as applied into the

heat dissipation structure according to the invention.

In a preferred embodiment of the heat dissipation structure according to the invention, the
central portion of at least a number of the cooling segments, preferably each cooling segment
is provided with at least one open window. This at least one window offers an additional
entrance for cold air. This structure produces an improved chimney effect, whereby the
cooling air flowing through the chimneys more efficiently takes heat away. The at least one
open window preferably has a rectangular shape, a triangular shape, a round shape, a
trapezium shape or a louver shape, or a combination of two or more of these shapes. Such an

embodiment allows optimal apertures together with optimal thermal conducting portions.

In a preferred embodiment of the heat dissipation structure according to the invention, the at
least one open window has a tapered shape, which is larger towards the first end portion of the

cooling segment and is smaller towards the second end portion of the cooling segment.
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Applying open windows having said tapered shapes facilitates entering cold air into the

cooling segments and thereby improves the cooling ability of the structure.

In a preferred embodiment of the heat dissipation structure according to the invention, at least
a number of the cooling segments, preferably each cooling segment, is provided with more
than one open window. By applying more open windows the cooling effectiveness is
improved. The windows may have mutually different shapes in order to optimize the

dissipation structure.

In a preferred embodiment of the heat dissipation structure according to the invention, at least
a number of the cooling segments, preferably each cooling segment, has a second opening
provided into the fixed second end portion. In this embodiment cold air has an increased
entrance resulting into an enhanced cooling effect. Preferably, the second opening partly
extends into the central area. In this way cold air can also enter the heat dissipation structure

through openings into the central area for further improving the cooling result.

In a practical embodiment of the heat dissipation structure according to the invention, the
circumferential edge of the central area is a substantially circular edge. Nevertheless, the
central area may have any other suitable circumferential edge, if desired, e.g. the central area

may by square or triangular.

In a practical embodiment of the heat dissipation structure according to the invention, the
cooling segments are substantially perpendicularly oriented with regard to the plate-like
central area. Nevertheless, the cooling segments may make small angles with respect to the
perpendicular to the central area, i.e. the cooling segments may be slightly oriented outwards

or inwards with respect to the central area.

The invention also relates to a heat dissipation device. The heat dissipation device according
to the invention comprises the heat dissipation structure according to the invention and a
further heat dissipation structure accommodated into the interior space of the heat dissipation
structure according to the invention, which further heat dissipation structure has the
characteristics of the heat dissipation structure according to the invention. Both heat

dissipation structures are coaxially arranged with respect to each other.
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The heat dissipation device according to the invention has a multilayer structure to dissipate
heat. Such a multilayer structure is able to dissipate more heat in a certain zone with respect to
the same zone of a single layer structure, because multilayer structures increase thicknesses of

contact arcas and increase areas of heat dissipation.

In an embodiment of the heat dissipation device according to the invention, both heat
dissipation structures are arranged in an axially rotated position with respect to each other. In
this embodiment, a curling effect of the air flows occurs, during use, which effect can be used
for improving the effectiveness of the heat dissipation device. The rotation angle depends e.g.
on the number of cooling segments. Experiments have been done with an embodiment of
which each of the heat dissipation structures is provided with of nine cooling segments,

wherein a rotation angle of about 20 degrees has been applied.

The invention also relates to a lighting device. The lighting device according to the invention
comprises the heat dissipation structure according to the invention or the heat dissipation
device according to the invention and comprises an electronic driver unit at least partially
accommodated into said heat dissipation structure or heat dissipation device, wherein the
lighting device is configured for comprising one or more solid state light emitters, particularly
light emitting diodes (LEDs), provided on an outer face of the central area of said heat
dissipation structure. The lighting device may be marketed with one or more mounted LEDs
or without LEDs. Examples of solid state light emitters are Light Emitting Diodes (LEDs),
Organic Light Emitting diode(s) OLEDs, or, for example, laser diodes. In some embodiments
the solid state light source may be a blue light emitting LED, such as GaN or InGaN based
LED, for example emitting primary light of the wavelength range from 440 to 460 nm.
Alternatively, the solid state light source may emit UV or violet light which is subsequently

converted into light of longer wavelength(s) by one or more wavelength converting materials.

According to the recent trend, LEDs become the mainstream in the lighting field because of
their outstanding characteristics in comparison with the conventional incandescent or
fluorescent light sources. LED lamps have a high light output and a long lifetime. LED
luminaires however need an effective heat spreader, as the performance of a LED is
influenced by its temperature and should be relatively low. By applying the heat dissipation
structure according to the invention or the heat dissipation device according to the invention

an effective cooling is achieved during use of the lighting device. Characteristics of the heat
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dissipation structure according to the invention and the heat dissipation device according to
the invention can be found in foregoing paragraphs. The lighting device according to the
invention is suitable for use in a variety of lighting applications, such as office lighting,
industrial lighting, home lighting, supermarket lighting and road lighting. Generally, the
lighting devices have, after mounting, a vertical or substantially vertical orientation, wherein

the LED or LEDs are downwardly or substantially downwardly directed.

The invention also relates to a method of manufacturing a heat dissipation structure, in
particular the heat dissipation structure according to the invention. The method according to
the invention comprises the following steps: providing a single piece of heat-conducting sheet
material; removing material from said single piece of sheet material to create a plate-like
central area with a circumferential edge provided with a plurality of outwardly extending
sheet elements, cach sheet element being provided with an aperture adjacent the
circumferential edge and having a free first end portion, a fixed second end portion forming
an integral connection with the central area, and a central portion extending between the fixed
end portion and the free end portion, wherein the central portion is bordered by two side
portions; bending the two side portions of each sheet element towards one and the same side,
wherein each side portion is bent around a first fold line located between the central portion
and the relevant side portion and extending from the free end portion of the sheet element
towards the central area to create two opposite side portions; bending the sheet elements
towards said one and the same side, wherein each sheet element is bent around at least one
second fold line located in or near the fixed end portion and extending substantially
perpendicular to the first fold lines to create a plurality of cooling segments, which cooling
segments at least substantially extent in an axial direction with regard to the central area,
wherein the plurality of cooling segments define an interior space, which cooling segments
cach are provided with said central portion at least substantially extending in said axial
direction and extending accordingly to said circumferential edge, and two side portions at
least substantially extending in said axial direction and extending in an inward direction

oriented towards said interior space.

The method according to the invention is a quite simple, environmentally-friendly and
inexpensive method, which nevertheless results into a very effective heat dissipation
structure. The method according to the invention mainly comprises a step of removing

material from a single piece of sheet material and steps of bending well-defined portions in



10

15

20

25

30

WO 2014/037844 PCT/IB2013/056889
7

order to obtain cooling segments having specific chimneys. These steps may be ordinary

cutting and folding steps, respectively, well-known in the field of sheet metalworking.

In a preferred embodiment of the method according to the invention the step of removing
material comprises the sub-step of removing material from said sheet elements to create a
window into the central portion of at least a number of the sheet elements, preferably each

sheet element. In this way an even more effective heat dissipation structure is obtained.

A preferred embodiment of the method according to the invention comprises the step of
removing material from the sheet elements and/or the central area to create openings into the
fixed end portions of the sheet elements and/or the central area. This is also a step to further

improve the heat spread capability of the heat dissipation structure.

With reference to the attached claims it is noted that all possible combinations of features

mentioned in the claims are part of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
A detailed description of the invention is provided below. The description is provided by way

of non-limiting examples to be read with reference to the drawings in which:

Fig. 1 schematically shows in a perspective top view a first embodiment of the heat
dissipation structure according to the invention;

Fig. 2 schematically shows in a perspective bottom view the first embodiment of the heat
dissipation structure according to the invention;

Fig. 3 schematically shows in a perspective top view a second embodiment of the heat
dissipation structure according to the invention;

Fig. 4 schematically shows in a perspective top view a first embodiment of the heat
dissipation device according to the invention;

Fig. 5 schematically shows in a top view an example of a single piece of heat-conducting
sheet material;

Fig. 6 schematically shows in a perspective top view the result obtained after performing a
step of an embodiment of the method according to the invention;

Fig. 7 schematically shows in a perspective top view the result obtained after performing

another step of the embodiment of the method according to the invention;
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Fig. 8 schematically shows in a perspective top view the result obtained after performing
another step of the embodiment of the method according to the invention;

Fig. 9 schematically shows in a perspective top view the result obtained after performing
another step of the embodiment of the method according to the invention;

Fig. 10 schematically shows in a perspective top view the result obtained after performing
another step of the embodiment of the method according to the invention; and

Fig. 11 schematically shows in an exploded view an embodiment of the lighting device

according to the invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

It is expressly noted that the disclosed embodiments are schematically depicted. The
embodiments only represent examples. The same reference numerals have been used in the
several embodiments for the same or corresponding elements and parts and the like, however

not all the elements and parts and the like have been indicated in the several embodiments.

The heat dissipation structure 1, depicted in Figs. 1 and 2, is configured for dissipating heat
from a light source, particularly provided with one or more LEDs. Generally, the depicted
position corresponds to the use position of the heat dissipation structure. The heat dissipation
structure 1 is provided with a plate-like central area 3, which has a circumferential edge 5.
The structure 1 is further provided with several of cooling segments 7, which are arranged
along the circumferential edge 5 and surround the central area 3. The cooling segments 7 are
perpendicularly oriented with regard to the plate-like central area 3. The central area 3 and the
cooling segments 7 are formed from one single piece of heat-conducting sheet material. In
Fig.5 an example of such a piece of heat-conducting sheet material 9 is shown. The shown
sheet is made of aluminum. The cooling segments 7 each have a fixed end portion 25 which
forms an integral connection 13 with the central area 3. The cooling segments 7 extent in an
axial direction A with regard to the central area 3, i.e. an axial direction away from an inner
face 3a of the central area 3, wherein the plurality of cooling segments 7 defines an interior
space 15. Each cooling segment 7 is provided with a central portion 17 which extends in the
axial direction A and extends accordingly to the circumferential edge 5, i.e. parallel or
substantially parallel to a local portion 5a of the circumferential edge 5. Each cooling segment
7 is further provided with two side portions 19a and 19b which each extend in the axial
direction A and in an inward direction I oriented towards said interior space 15. Each cooling

segment 7 has a first end portion 21 provided with a first opening 23. Each cooling segment 7



10

15

20

25

30

WO 2014/037844 PCT/IB2013/056889
9

further has a second end portion 25 located oppositely to the first end portion 21, seen in the
axial direction A, and provided with an aperture 27 located adjacent to the circumferential
edge 5 of the central area 3. The first end portions 21 are remote from the central area 3, while
the second end portions 25 are located near to the central area 3. The central portion 17 and
the two side portions 19a and 19b of each cooling segment 7 form, during use of the heat
dissipation structure, a chimney 29 which extends from the aperture 27 to the first opening 23
of each cooling segment 7. In the present embodiment nine cooling segments 7 put together
around the circumferential edge 5 are applied, wherein the cooling segments 7 substantially
cover the entire circumferential edge 5. This means that during use nine adjacent chimneys 29
allow cooling air currents through the heat dissipation structure 1, resulting into an efficient

cooling of the heat dissipation structure 1.

In the heat dissipation structure 1, depicted in Figs. 1 and 2, the central portion 17 of each
cooling segment 7 is provided with one or more open windows 31. By way of example,
several possible window shapes have been shown. A preferred window has a tapered shape,
which is smaller towards the first end portion 21 of the cooling segment 7 and is larger
towards the second end portion 25 of the cooling segment. Alternatives for this window shape
are ¢.g. a rectangular shape, a triangular shape, a round shape, a trapezium shape and a louver
shape, and combinations of two or more of these shapes. By way of example, different
window shapes have been applied into the embodiment of Figs. 1 and 2. For efficiency
reasons it is preferred to provide the fixed end portion 25 of at least a number of the cooling
segments 7 with a second opening 33. For the same reasons the second opening 33 preferably
extends at least partly into the central area 3. The circumferential edge 5 of the plate-like
central area 3 of the dissipation structure 1 shown in Figs. 1 and 2 is a substantially circular

edge, even although there are straight edge portions near to the cooling segments 7.

The heat dissipation structure 1 depicted in Fig. 3 resembles the dissipation structure of Figs.
1 and 2, and for this reason only distinctive features will be discussed. The heat dissipation
structure 1 of Fig. 3 has cooling segments 7 provided with side portions 19a and 19b having
wings 20a and 20b, respectively. These wings 20a and 20b are perpendicularly oriented with
respect to the side portions 19a and 19b, in such a way that the wings 20a and 20b of each
cooling segment 7 face each other. As is depicted, a pair of wings 20a and 20b of a cooling

segment 7 runs parallel to the central portion 17 of the relevant cooling segment 7. The wings
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increase the surface area of the cooling segments for, during use, further improving the degree

of cooling.

The heat dissipation device 35 depicted in Fig. 4 comprises a heat dissipation structure 1, e.g.
the embodiment as shown in Figs. 1 and 2, or Fig. 3, or a similar embodiment. The heat
dissipation device 35 further comprises a further heat dissipation structure 37 being a
structure similar to the embodiment as shown in Figs. 1 and 2, or Fig. 3. The heat dissipation
structure 37 is accommodated into the interior space 15 of the heat dissipation structure 1, i.c.
both heat dissipation structures are coaxially arranged. In an alternative embodiment of the
heat dissipation device 35 both heat dissipation structures 1 and 37 are arranged in an axially
rotated position with respect to each other, i.e. that the heat dissipation structure 37 is
somewhat, e.g. 20 degrees, rotated around the longitudinal axis of the device 35, which axis
coincides in Fig. 4 with the line indicating the direction A, with regard to the heat dissipation

structure 1.

An embodiment of the method according to the invention will now be elucidated with
reference to Figs. 5 to 10. In this embodiment the method of manufacturing a heat dissipation
structure 1 or 37 or a similar structure, comprises a first step of providing a single piece of

heat-conducting sheet material 9, such as aluminum or tin, as is shown in Fig. 5.

In a second step, see Fig. 6, material is removed from the single piece of sheet material 9 for
creating a plate-like central area 3 provided with a circumferential edge 5 and comprising a
plurality of outwardly extending sheet elements 7a. In this example nine sheet elements 7a are
formed. The material may be removed by conventional processes, like stamping, cutting or
punching. Each formed sheet element 7a is provided with an aperture 27 and has a fixed end
portion 25, which forms an integral connection 13 with the central area 3, a free end portion
21 and a central portion 17. The central portion 17 extends between the fixed end portion 25

and the free end portion 21 and is bordered by two side portions 19aa and 19bb.

In a third step, see Fig. 7, the two side portions 19aa and 19bb of each sheet element 7a are
bent towards one and the same side S with respect to the plate-like central area 3, i.e. bent
away from the central area 3. Each side portion 19aa and 19bb is bent around a first fold line

45 located between the central portion 17 and the relevant side portion 19aa or 19bb and
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extending from the free end portion 21 of the sheet element 7a towards the central area 3 for

creating two opposite side portions 19a and 19b.

In a fourth step, see Figs. 8 and 9, the sheet elements 7a are bent towards the one and same
side S. Each sheet element 7a is bent around at least one second fold line 47 located in or near
the fixed end portion 25 and extending perpendicular to the first fold lines 45 for creating a
plurality of cooling segments 7, see Fig. 10. After bending, the cooling segments 7 extent in
an axial direction A with regard to the central area 3, wherein all cooling segments 7 define
and enclose an interior space 15. The cooling segments 7 are provided with the central portion
17 which extend in the axial direction A and extend accordingly to the circumferential edge 5.
The cooling segments 7 are further provided two side portions 19a and 19b which extend in
the axial direction A and extend in inward directions (I) oriented towards the interior space
15. Any conventional bending or folding method may be applied for bending portions of the

sheet material.

In a preferred step, see Figs. 6 and 7, material from the sheet elements 7a is removed for
creating one or more open windows 31 into the central portion 17 of each of the sheet

elements 7a.

In another preferred step, see Figs. 6 and 7, material is removed from the sheet elements 7a
and/or the central area 3 to create openings 33 into the fixed end portions 25 of the sheet

elements 7a and/or the central area 3.

With reference to Fig. 11 an embodiment of the lighting device according to the invention
will now be discussed. The lighting device 39 depicted in Fig. 11 comprises the heat
dissipation device 35 of Fig. 4, which dissipation device 39 is provided with the heat
dissipation structures 1 and 37. Alternatively, the lighting device 39 may comprise a variant
of the dissipation device 35 or may comprise the heat dissipation structure as disclosed in Fig.
1 and 2, or Fig. 3, or a variant thereof. The lighting device 39 further comprises one or more
light emitting diodes (LEDs), not shown in the figure. The one or more LEDs may be
mounted into a reflector 6. The reflector 6, as well as a printed circuit board 8, is mounted on
an outer face 41 of the central area 3 of the heat dissipation structure 1. The reflector 6 is

covered by a diffuser 10. An electronic driver unit 4, which is placed into a two-piece housing
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12a and 12b, is at least partially accommodated into the interior space 15 of the heat

dissipation structure 37.

Summarizing, the invention relates to a heat dissipation structure for dissipating heat from a
light source. The structure, which is formed from one single piece of sheet material, has a
central arca surrounded by axially extending cooling segments. The cooling segments have
fixed end portions. Such a cooling element is at least provided with 1) a central portion
axially extending and extending accordingly the circumferential edge, 2) two side portions
axially extending and extending in an inward direction, 3) a first end portion provided with a
first opening, and 4) a fixed second end portion located oppositely to the first end portion and
provided with an aperture adjacent to the circumferential edge. The central portion and the
two side portions of such a cooling segment form a chimney from the aperture to the first
opening allowing a cooling air stream through the relevant cooling segment from the aperture

to the first opening.

It will be clear to a person skilled in the art that the scope of the present invention is not
limited to the examples discussed in the foregoing. Several amendments and modifications of
the discussed examples are possible without deviating from the scope of the present invention
as defined in the claims. While the present invention has been illustrated and described in
detail in the figures and the description, such illustrations and descriptions are to be
considered illustrative or exemplary only, and not restrictive. The present invention is not
limited to the disclosed embodiments. Any variation to and combination of the described
and/or depicted embodiments which can be understood and effected by a person skilled in the
art of practicing the claimed invention, from a study of the figures, the description and the
attached claims, is part of the invention. In the claims, the word “comprise” and conjugations
thereof do not exclude other steps or elements, and the indefinite article “a” or “an” does not
exclude a plurality. The mere fact that certain measures are recited in mutually different
dependent claims does not indicate that a combination of these measures cannot be used to

advantage. Any reference signs in the claims should not be construed as limiting the scope of

the present invention.
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CLAIMS

1. A heat dissipation structure (1) for dissipating heat from a light source, which structure is
provided with
a plate-like central area (3) having a circumferential edge (5) and
a plurality of cooling segments (7) arranged along the circumferential edge of the
central area,
wherein the central area and the cooling segments are substantially formed from one
single piece of heat-conducting sheet material (9), which cooling segments at least
substantially extent in an axial direction (A) with regard to the central area, wherein the
cooling segments cach have a first end portion (21) and a fixed second end portion (25)
located oppositely to the first end portion, seen in said axial direction, and forming an integral
connection (13) with the central area, wherein the plurality of cooling segments defines an
interior space (15), which cooling segments each are provided with
a central portion (17) at least substantially extending in said axial direction and
extending accordingly to said circumferential edge,
two side portions (19a,19b) each at least substantially extending in said axial
direction and in an inward direction (I) oriented towards said interior space, wherein
the first end portion (21) is provided with a first opening (23), and
the second end portion (25) is provided with at least one aperture (27) adjacent
to the circumferential edge of the central area,
wherein the central portion and the two side portions of each cooling segment form a chimney

(29) from the at least one aperture to the first opening of each cooling segment.

2. The heat dissipation structure as claimed in claim 1, wherein the central portion (17) of at

least a number of the cooling segments (7) is provided with at least one open window (31).

3. The heat dissipation structure as claimed in claim 1, wherein the circumferential edge (5) of

the plate-like central area (3) is a substantially circular edge.

4. The heat dissipation structure as claimed in claim 1, wherein the cooling segments (7) are

substantially perpendicularly oriented with regard to the plate-like central area (3).
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5. The heat dissipation structure as claimed in claim 2, wherein the at least one open window
(31) has a rectangular shape, a triangular shape, a round shape, a trapezium shape or a louver

shape, or a combination of two or more of these shapes.

6. The heat dissipation structure as claimed in claim 2, wherein the at least one open window
(31) has a tapered shape, which is larger towards the first end portion (21) of the cooling

segment (7) and is smaller towards the second end portion (25) of the cooling segment.

7. The heat dissipation structure as claimed in claim 2, wherein at least a number of the

cooling segments (7) is provided with more than one open window (31).

8. The heat dissipation structure as claimed in claim 1, wherein at least a number of the
cooling segments (7) has a second opening (33) provided into the fixed second end portion

(25).

9. The heat dissipation structure as claimed in claim 8, wherein the second opening (33) partly

extends into the central area (3).

10. A heat dissipation device (35), wherein a further heat dissipation structure (37) is
accommodated into the interior space (15) of the heat dissipation structure (1) as claimed in
any one of the previous claims, which further heat dissipation structure has the characteristics

of the heat dissipation structure as claimed in any one of the previous claims.

11. The heat dissipation device as claimed in claim 10, wherein both heat dissipation

structures (1,37) are arranged in an axially rotated position with respect to each other.

12. A lighting device (39), comprising the heat dissipation structure (1) as claimed in any one
of the preceding claims 1 to 9 or the heat dissipation device (35) as claimed in the claim 10 or
11, and comprising an electronic driver unit (4) at least partially accommodated into said heat
dissipation structure or heat dissipation device, wherein the lighting device is configured for
comprising one or more solid state light emitters (2) provided on an outer face (41) of the

central area (3) of said heat dissipation structure.
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13. A method of manufacturing a heat dissipation structure (1,37), comprising the following
steps
- providing a single piece of heat-conducting sheet material (9);
- removing material from said single piece of sheet material to create a plate-like central area
(3) with a circumferential edge (5) provided with a plurality of outwardly extending sheet
clements (7a), each sheet element being provided with an aperture (27) adjacent the
circumferential edge and having a free first end portion (21), a fixed second end portion (25)
forming an integral connection (13) with the central area (3), and a central portion (17)
extending between the fixed end portion (25) and the free end portion (21), wherein the
central portion is bordered by two side portions (19aa,19bb);
- bending the two side portions of cach sheet element towards one and the same side (S),
wherein each side portion is bent around a first fold line (45) located between the central
portion and the relevant side portion and extending from the free end portion of the sheet
element towards the central area to create two opposite side portions (19a, 19b);
- bending the sheet elements towards said one and the same side, wherein each sheet element
is bent around at least one second fold line (47) located in or near the fixed end portion and
extending substantially perpendicular to the first fold lines to create a plurality of cooling
segments (7), which cooling segments at least substantially extent in an axial direction (A)
with regard to the central areca, wherein the plurality of cooling segments define an interior
space (15), which cooling segments each are provided with:

said central portion at least substantially extending in said axial direction and

extending accordingly to said circumferential edge, and
two side portions at least substantially extending in said axial direction and

extending in an inward direction (I) oriented towards said interior space.

14. The method as claimed in claim 13, wherein the step of removing material comprises
removing material from said sheet elements (7a) to create an open window (31) into the
central portion (17) of at least a number of the plurality of outwardly extending sheet

clements (7a).

15. The method as claimed in claim 13, comprising the step of removing material from the
sheet elements (7a) and/or the central area (3) to create openings (33) into the fixed end

portions (25) of the sheet elements and/or the central area.
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