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tially positioned on a side of the light source (2) being
opposite to the heatsink (1).

Figure 1

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 279 558 A1 2

Description
1. Field of the invention

[0001] The presentinvention relates to luminaires hav-
ing a high lumen output resulting in an excessive heat
generation.

2. Technical background

[0002] In the prior art, luminaires having a high lumen
output are well known. Those luminaires usually com-
prise a driver and a light source having a light emitting
direction of the light source for constituting a main beam
direction of the luminaire. The driver is usually provided
somewhere at the rear side of the luminaire with respect
to the light emitting direction of the light source. In case
of the luminaire directing light downwards, the heat being
generated will rise and will pass the driver which is heated
up and having an adverse effect on the driver. In such a
case, the driver can be placed at a position not being
affected by the heat of the luminaire, which, however,
results in bigger dimensions of the luminaire.

[0003] Therefore,itis an object of the presentinvention
to provide a luminaire that is compact and that allows
that the driver is not being affected by the heat of the
luminaire.

[0004] These and other objects, which become appar-
ent upon reading the following description, are solved by
the subject-matter ofthe independent claim. The depend-
ent claims refer to preferred embodiments of the inven-
tion.

3. Summary of the invention

[0005] According to the invention, a luminaire having
a main beam direction comprises a heatsink, a light
source mounted to the heatsink, and a driver configured
to drive the light source, wherein the driver is at least
partially positioned on a side of the light source being
opposite to the heatsink.

[0006] Inthe context of the present invention, the term
"main beam direction" is to be understood as the direction
of the emitted light of the luminaire. The "main beam di-
rection" may be formed by one light source having a light
emission direction or by the sum of a plurality of light
emission directions each provided by a light source. Pref-
erably, the "main beam direction" constitutes an axis, in
particular a central axis, of a light cone provided by the
luminaire.

[0007] Inthe context of the present invention, the term
"driver" is to be understood as a means for the light
source, in particular for an LED module, performing cer-
tain control functions, in particular controlling a current
flowing through the light source, the LED module, respec-
tively.

[0008] With otherwords, the present invention propos-
es to position the driver with respect to the heatsink and
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the light source such that a heat flow coming from the
light source in the direction of the heatsink and of a rear
side of the luminaire is pointing away from the driver.
E.g., if the luminaire is attached to a ceiling, the driver is
partially positioned below the light source and the heat-
sink, respectively, therefore affecting that the heat flow
between the light source and the heatsink is pointing
away from the driver. Thus, an excessive influence of the
heat on the driver is avoided and the size as well as the
material of the luminaire can be minimized, in particular
with respect to luminaires having the same lumen output
and the same ambient temperature performing with the
same lifetime. As such, the driver is only influenced by
the ambient air or ambient temperature rather than the
heat generated by the light source.

[0009] The whole driver may be positioned on the side
of the light source being opposite to the heatsink. By en-
tirely positioning the driver on the side of the light source
being opposite to the heatsink, the influence of heat gen-
erated by the light source acting on the driver is further
reduced. This additionally provides an easy assembly of
the luminaire, since both the light source and the driver
can be assembled from the same side and in the same
direction.

[0010] The luminaire may further comprise further
electric and/or electronic components like an energy
source, preferably a battery foremergency requirements,
for operating the light source, wherein the further com-
ponents are at least partially positioned on a side of the
light source being opposite to the heatsink and more pref-
erably also positioned on a side of the driver being op-
posite to the heatsink and the light source. Thus, the fur-
ther components are not affected by the heat generated
by the light source, either. This provides a more compact
layout of the luminaire comprising the aforementioned
components as well as an improved, i.e. longer, lifetime
of the respective components and the luminaire as a
whole. Moreover, positioning the further components on
a side of the driver being opposite to the heatsink and
the light source ensures that the temperature of the re-
spective further component, e.g. the battery, is only in-
fluenced by the ambient temperature.

[0011] Preferably, the driver extends longitudinally
with a longitudinal axis - i.e. has a longitudinal axis -,
wherein the longitudinal axis is orientated substantially
in parallel with respect to the main beam direction of the
luminaire, and wherein the longitudinal axis of the driver
is particularly preferably flush with the main beam direc-
tion of the luminaire. This arrangement is particularly ad-
vantageous for avoiding that heat from the light source
is flowing to the driver. Moreover, due to the parallel and
the preferred flush arrangement of the elongated driver
with respect to the main beam direction, the influence of
the driver on the light emission is improved, i.e. reduced,
and the luminaire may be designed in a more compact
manner.

[0012] Alternatively, the longitudinal axis of the driver
may be angled and preferably orientated substantially
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perpendicular with respect to the main beam direction of
the luminaire. Due to this arrangement, the luminaire may
be decreased in size in an extending direction of the lu-
minaire in the main beam direction.

[0013] Preferably, the driver is positioned at least par-
tially within or outside the periphery of the heatsink, when
viewed in the main beam direction of the luminaire. In
other words, the driver is positioned at a position outside
ofanarea defined by the light emission of the light source,
so that the position does not affect the light emission of
the light source. This is particularly advantageous for fur-
ther reducing the influence of the driver on the light emis-
sion, wherein the size of the luminaire is further de-
creased in the extending direction of the luminaire in the
direction of the main beam direction.

[0014] Theheatsinkmay comprise a hole atleastbeing
open towards the light source, i.e. having an opening on
the side of the light source, wherein the hole of the heat-
sink preferably tapers, e.g. in a stepwise manner, in a
direction away from the light source.

[0015] Preferably, the luminaire further comprises a
housing for enclosing and preferably holding the driver.
Further preferably, the housing also encloses and par-
ticular preferably holds the further components. This is
particularly advantageous for easily mounting the re-
spective components to the luminaire and for further
avoiding that heat generated by the light source affects
the components enclosed by the housing.

[0016] The housing may be mounted to the heatsink
by means of a corresponding connection between the
hole and the housing, wherein the corresponding con-
nection is preferably a transition or press fit or provided
by engagement of corresponding connection means of
both the housing and the heatsink. The corresponding
connection provides an easy way to mount the housing
to the heatsink. In this context, a corresponding connec-
tion is to be understood as a connection between two
elements, wherein the elements respectively comprise a
connection element, e.g. the corresponding connection
means, and wherein the connection element of the one
element is formed correspondingly to the connection el-
ement of the other element, such that the elements can
be securely connected with one another.

[0017] Furthermore, the housing may comprise an
opening facing towards the heatsink, preferably the hole
of the heatsink.

[0018] The housing may have a substantially cylindri-
cal shape and/or tapers in a direction away from the heat-
sink, such that the widened end of the housing is prefer-
ably held within or by the hole of the heatsink, e.g. via
the connection means. Further preferably, a rim of the
housing is engaged with a connection groove of the heat-
sink preferably extending circumferentially in a step of
the hole that tapers in a stepwise manner. The reception
of the rim in the groove particularly improves the attach-
ment of the housing on the heatsink.

[0019] Preferably, the outer surface of the housing
comprises a plurality of cooling fins, particularly prefera-
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bly evenly distributed over the circumference of the hous-
ing. The plurality of cooling fins increases the whole sur-
face of the housing, thus increasing convection. There-
fore, heat transfer from the components enclosed by the
housing is increased.

[0020] Furthermore, the plurality of cooling fins may
engage with the hole of the heatsink, e.g. by the connec-
tion means, and preferably abut a step of the hole that
tapers in a stepwise manner on the face side of the cool-
ing fins. Further means for mounting the housing on the
heatsink are thus reduced, since the cooling fins are si-
multaneously used as mounting elements.

[0021] The heatsink may comprise cooling fins, which
are preferably evenly distributed over the circumference
of the heatsink, wherein the cooling fins of the housing
and the cooling fins of the heatsink preferably thermally
cooperate with each other, e.g. by extending longitudi-
nally from one another, to form a combined cooling body.
Therefore, the surface of the heatsink and the housing
is effectively increased, which is particularly advanta-
geous for the cooling ability of the heatsink and the hous-
ing as well as the material used for said components.
[0022] Preferably, the heatsink comprises a receiving
groove, e.g. a circumferentially extending receiving
groove (e.g. extending around a symmetry axis of the
luminaire), for receiving the light source. This is particu-
larly advantageous for mounting the light source, thus
reducing time and cost of assembly.

[0023] The light source may be an LED module, e.g.
composed of at least one LED and/or printed circuit
board. Preferably, the LED module is in plane contact
with the heatsink. Said plane contact is particularly ad-
vantageous for effectively conducting heat from the LED
module to the heatsink.

[0024] The luminaire may further comprise an optical
system provided on the side of the light source being
opposite to the heatsink for (optically) interacting with the
light emitted by the light source, wherein the optical sys-
tem is preferably connected to the heatsink, e.g. to cover
or within the receiving groove. In particular, connecting
the optical system to the heatsink further allows that heat
of the optical system, that may come from the light
source, is flowing to the heatsink.

[0025] The heatsink may comprise attaching elements
for attaching the luminaire, e.g., at a ceiling or the like.
Thus, the number of parts of the luminaire is reduced.

4. Description of a preferred embodiment

[0026] In the following, the invention is described ex-
emplarily with reference to the enclosed figures, in which

Figure 1 is a schematic cross-sectional view of a
preferred embodiment of the luminaire; and

Figure 2 the schematic cross-sectional of Figure 1
showing the temperature on air while the luminaire
is operated.
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[0027] Figure 1 is a cross-sectional view of the lumi-
naire 10 according to a preferred embodiment of the in-
vention. The luminaire 10 of the preferred embodiment
is aluminaire for being operated with a high lumen output
and/or in environments having a high ambient tempera-
ture. The luminaire 10 has a main beam direction B.
[0028] The luminaire 10 comprises a heatsink 1. Inthe
preferred embodiment of Figure 1, the heatsink 1 has a
substantially round and symmetrical shape. The heatsink
1 is, however, not restricted to a particular shape. Pref-
erably, the heatsink 1 has such a shape that its surface
is increased for facilitating heat flow. Increasing the sur-
face of the heatsink may be achieved by (integrally) pro-
viding cooling fins 1g with the heatsink 1, which are pref-
erably evenly distributed over the circumference of the
heatsink 1. The cooling fins 1g may extend radially and
may be arranged annularly with respect to the main beam
direction B. Preferably, the cooling fins 1g constitute a
lattice-like heatsink 1, thus providing an increased sur-
face of the heatsink 1 for facilitating cooling.

[0029] The luminaire 10 further comprises a light
source 2 mounted to the heatsink 1. As can be seen from
Figure 1, the light source 2 is preferably mounted to the
heatsink 1 by means of a receiving groove 1d that ex-
tends in the heatsink 1 preferably around the main beam
direction B and receives the light source 2. Preferably,
the receiving groove 1d extends in the plurality of cooling
fins 1g. The cooling fins 1g preferably receive the light
source 2. It should be noted that also other means for
mounting the light source 2 are possible, such as by
means of fixing elements or the like. The light source 2
may have a substantially two-dimensional extension.
The light source 2 may be an LED module. The LED-
module may be in plane contact with the heatsink 1. The
LED module may comprise atleast one LED and/or print-
ed circuit board (PCB). Preferably, the at least on LED
is bonded to the printed circuit board.

[0030] Furthermore, the luminaire 10 comprises a driv-
er 3 configured to drive the light source 2. As can be seen
by way of example of Figure 1, the whole driver 3 is po-
sitioned on the side of the light source 2 being opposite
to the heatsink 1. However, it is already sufficient that
the driver 3 is at least partially positioned on the side of
the light source 2 being opposite to the heatsink 1 in order
to achieve the inventive effect. Preferably, the light
source 2 defines a plane and/or extends in a plane sand-
wiched between the heatsink 1 and the light emitting side,
wherein the side of the light source 2 being opposite to
the heatsink 1 faces towards the light emitting side. Under
consideration of this plane, the driver 3 protrudes at least
partially from the plane to the light emitting side. Prefer-
ably, the majority of the driver 3 is positioned on the side
ofthe light source 2 being opposite to the heatsink 1. The
majority may relate to, e.g., the volume of the driver 3,
the weight of the driver 3 or the number of (electronic
and/or mechanical) components constituting the driver
3. The driver 3 may also be positioned with respect to
the heatsink 1, such that (only) a part of the driver 3 being
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the most critical part of the driver 3 with respect to heat
flow is positioned on the side of the light source 2 being
opposite to the heatsink 1. Said part may be defined as
the tc point. Even though not shown in Figures 1 and 2,
further electric and/or electronic components such as an
energy source, preferably abattery, and/or further means
for controlling the light source 2, may be positioned with
respect to the heatsink 1 in the same way as described
previously for the driver 3. The further components may
be positioned on a side of the driver 3 being opposite to
the heatsink 1 and the light source 2, i.e. farther away
from the heatsink 1 than the driver 3. In particular, the
battery may be positioned farther away from the heatsink
1 than the driver 3, preferably below the driver 3. This
ensures that the temperature of the battery is only influ-
enced by the ambient temperature. Preferably, also the
further components, respectively, may have a tc point,
wherein said tc point is also positioned on the side of the
light source 2 being opposite to the heatsink 1.

[0031] As can be seen in Figure 1, the driver 3 may
extend longitudinally, preferably have an elongated
shape, particularly preferably a cylindrical shape, with a
longitudinal axis L, wherein the axis L is parallel or pref-
erably flush with the main beam direction B of the lumi-
naire 10. As can be seen in Figure 1, the axis L is sub-
stantially perpendicular to the plane defined by the light
source 2. Alternatively the longitudinal axis L may also
be angled and preferably orientated substantially per-
pendicular with respect to the main beam direction B, i.e.
preferably substantially in parallel with respect to the
plane defined by the light source 2. In addition, when
viewed in the main beam direction B, i.e. from below in
the direction of the light source 2 and heatsink 1 in Figure
1, the driver 3 may also be positioned at least partially
within or outside the periphery of the heatsink 1.

[0032] The exemplary heatsink 1 of the luminaire 10
in Figure 10 further comprises a hole 1a having an open-
ing on the side of the light source 2. Preferably, the hole
1ais positioned substantially in the center of the heatsink
1. The extending axis of the hole 1a may be parallel or
preferably flush with the main beam direction B. In addi-
tion, the longitudinal axis L of the driver 3 may be parallel
or preferably flush with the extending axis of the hole 1a.
The driver 3 may extend in the hole 1a and may optionally
be mounted to the heatsink 1 by means of the hole 1a.
Preferably, the hole 1a has a tapering shape that tapers
in a direction away from the light source 2 or the side of
the light source 2 being opposite to the heatsink 1. As
can be seen in Figure 1, tapering of the hole 1a may be
constituted by a stepwise form of the hole 1a. The hole
1amayalsobe provided as a hole thattapers by gradually
increasing its diameter or by partially increasing its diam-
eter gradually and by partially increasing its diameter
stepwisely. The latter option can be seen in Figure 1,
where a first part of the hole 1a being on the side of the
light source 2 increases gradually, wherein the other part
of the hole 1a is connected to the first part of the hole 1a
via a step 1c. However, it is to be noted that step 1c can
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also be provided without the aforementioned form of the
hole 1a.

[0033] As can be seen from Figure 1, the luminaire
may comprise a housing 5 for enclosing and preferably
holding the driver 3. Holding the driver 3 may be carried
outby holding elements (not shown) provided in the hous-
ing 5. Preferably, the housing 5 is designed for further
enclosing and optionally holding the further components,
i.e. the energy source, e.g. a battery, and/or the further
electronic and/or electric components. The housing 5
may be mounted to the heatsink 1 my means of a corre-
sponding connection between the hole 1a and the hous-
ing 5, such as an engagement of corresponding connec-
tion means, a transition fit, a snap fit or the like. In addition
or alternatively, the housing may be mounted to the heat-
sink 1 by means of fixing elements, such as bolts, nuts
or the like. Preferably, the housing 5 comprises an open-
ing 5a facing towards the heatsink 1. The opening 5a
may face the hole 1a of the heatsink 1. Furthermore, the
driver 3 may extent through the opening 5a into the hole
1a. In the preferred embodiment according to Figure 1,
the housing 5 has a substantially cylindrical shape that
tapers in a direction away from the heatsink 1, i.e. a sub-
stantially cone-shaped form. However, the housing may
also have a different shape, such as a rectangular shape
or the like. The end of the housing 5 facing towards the
heatsink 1 may be held by the hole 1a of the heatsink 1.
Said end may comprise a rim 5b that is preferably re-
ceived by a connection groove 1b extending in the step
1c of the hole 1a. The connection groove 1b may further
comprise engaging elements for engagement of the
housing 5.

[0034] Furthermore, the housing 5in Figure 1 compris-
es a plurality of cooling fins 5¢c. The cooling fins 5¢ may
be evenly distributed over the circumference of the hous-
ing 5. The cooling fins 5¢ may extend from the opening
5b of the housing 5 in the extending direction of the hous-
ing 5, preferably away from the heatsink 1, substantially
in the direction of the main beam direction B. As viewed
perpendicular to the extending direction of the housing
5, the longitudinal axis L, respectively, the cooling fins
5c may be wedge-shaped. However, the cooling-fins 5¢
may also have any different shape, such as arectangular
shape or the like, that increases the total surface of the
housing 5 for facilitating cooling of the components en-
closed in the housing 5. The plurality of cooling fins 5¢
may engage with the hole 1a of the heatsink 1 for mount-
ing the housing 5 on the heatsink 1. This arrangement
also provides a heat flow from the housing 5 by way of
the cooling fins 5c to the heatsink 1. Preferably, the hole
1a of the heatsink 1 comprises recesses 1e, in particular
slots, corresponding to the shape and preferably to the
number of the plurality of cooling fins 5¢ for engagement
of the cooling fins 5¢c with the hole 1a. Furthermore, as
can be seen in Figure 1, the cooling fins 5b may abut the
step 1c of the hole 1a on the face side of the cooling fins
5b. The cooling fins 1g of the heatsink 1 and the cooling
fins 5¢ of the housing 5 may thermally cooperate with
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each other, e.g. by extending longitudinally from one an-
other, to form a combined cooling body. As such, the
housing 5 may also be integrally formed with the heatsink
1.

[0035] The material of the housing 5 and the cooling
fins 5¢, respectively, has a high thermal conductivity for
facilitating cooling. Preferably, the material of the housing
5 is metal. The material of the heatsink 1 may also have
a high thermal conductivity for facilitating cooling, such
as metal or the like.

[0036] The luminaire 10 may further comprise an op-
tical system 4 provided on the side of the light source 2
being opposite to the heatsink 1 for interacting with the
lightemitted by the light source 2. Forinstance, the optical
system 2 may influence the emitted light to constitute the
main beam direction B. For facilitating heat flow from the
optical system 2 to the heatsink 1, the optical system 2
may be connected to, preferably mounted on, the heat-
sink 1. The optical system 4 may cover the receiving
groove 1d, and thus preferably also covers the light
source 2. As an alternative, the optical system 4 may
also be provided/placed within the receiving groove 1d,
i.e. the optical system 4 may be received by the receiving
groove 1d and may cover the light source 2.

[0037] The heatsink 1 may comprise attaching ele-
ments 1f for attaching the luminaire, e.g. at a housing, a
ceiling, a wall etc. The attaching elements 1f are prefer-
ably provided on a side of the heatsink 1 being opposite
to the side of the heatsink 1, where the light source 2 is
mounted.

[0038] Figure 2 shows the temperature on air while the
luminaire 10 is operated. It is apparent that the heat
plume H does not influence the temperature of the driver
3. The region inside the hole 1a constitutes a relatively
hot region. Furthermore, it can be seen that heat gener-
ated by the light source 2 is flowing away from light source
2 by way of the heatsink 1 and further away from the
heatsink 1.

[0039] It should be clear to a skilled person that the
embodiment shown in the figures is only a preferred em-
bodiment, but that, however, also other designs of a lu-
minaire 10 having a heatsink 1, a light source 2 and a
driver 3 can be used. In particular, the invention is not
restricted to a particular form of the heatsink 1, the light
source 2 and the driver 3.

Claims

1. A luminaire (10) having a main beam direction (B)
comprising:

- a heatsink (1),

- a light source (2) mounted to the heatsink (1),
and

- adriver (3) configured to drive the light source
(2), wherein
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the driver (3) is at least partially positioned on a side
of the light source (2) being opposite to the heatsink

(1)

The luminaire (10) according to claim 1, wherein
the whole driver (3) is positioned on the side of the
light source (2) being opposite to the heatsink (1).

The luminaire (10) according to any one of the pre-
ceding claims further comprising further electric
and/or electronic components like an energy source,
preferably a battery, for operating the light source
(2), wherein the further components are at least par-
tially positioned on a side of the light source (2) being
opposite to the heatsink (1) and more preferably also
positioned on a side of the driver (3) being opposite
to the heatsink (1) and the light source (2).

The luminaire (10) according to any one of the pre-
ceding claims, wherein

the driver (3) extends longitudinally with a longitudi-
nal axis (L), wherein the longitudinal axis (L) is ori-
entated substantially in parallel with respect to the
main beam direction (B) of the luminaire (10), and
wherein the longitudinal axis (L) of the driver (3) is
preferably flush with the main beam direction (B) of
the luminaire (10), or. the driver (3) extends longitu-
dinally with a longitudinal axis (L), wherein the lon-
gitudinal axis (L) is angled and preferably orientated
substantially perpendicular with respect to the main
beam direction (B) of the luminaire (10).

The luminaire (10) according to any one of the pre-
ceding claims, wherein the driver (3) is positioned at
least partially within or outside the periphery of the
heatsink (1), when viewed in the main beam direction
(B) of the luminaire (10).

The luminaire (10) according to any one of the pre-
ceding claims, wherein the heatsink (1) comprises a
hole (1a) at least being open towards the light source
(2), wherein the hole (1a) of the heatsink (1) prefer-
ably tapers, e.g. in a stepwise manner, in a direction
away from the light source (2).

The luminaire (10) according to any one of the pre-
ceding claims further comprising a housing (5) for
enclosing and preferably holding the driver (3) and
preferably also the further components, wherein the
housing (5) is mounted to the heatsink (1) preferably
by means of a corresponding connection particularly
preferably between the hole (1a) and the housing
(5), wherein the corresponding connection is prefer-
ably a transition fit or provided by engagement of
corresponding connection means of both the hous-
ing (5) and the heatsink (1).

The luminaire (10) according to claim 8, wherein the
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10.

1.

12.

13.

14.

15.

housing (5) comprises an opening (5a) facing to-
wards the heatsink (1), preferably the hole (1a) of
the heatsink (1).

The luminaire (10) according to claim 8 or 9, wherein
the housing (5) has a substantially cylindrical shape
and/or tapers in a direction away from the heatsink
(1), such that the widened end of the housing (5) is
preferably held within the hole (1a) of the heatsink
(1), e.g. via the connection means, wherein a rim
(5b) of the housing (5) is preferably engaged with a
connection groove (1b) of the heatsink (1) preferably
extending circumferentially in a step (1c) of the hole
(1) tapering in a stepwise manner.

The luminaire (10) according to any one of claims 8
to 10, wherein the outer surface of the housing (5)
comprises a plurality of cooling fins (5c), preferably
evenly distributed over the circumference of the
housing (5), wherein the plurality of cooling fins (5¢)
preferably engage with the hole (1a) of the heatsink
(1), e.g. by the connection means, and particularly
preferably abut a step (1c) of the hole (1a) tapering
in a stepwise manner on the face side of the cooling
fins.

The luminaire (10) according to any one of the pre-
ceding claims, wherein the heatsink comprises cool-
ing fins which are preferably evenly distributed over
the circumference of the heatsink, and wherein the
cooling fins of the housing and the cooling fins of the
heatsink preferably thermally cooperate with each
other, e.g. by extending longitudinally from one an-
other, to form a combined cooling body.

The luminaire (10) according to any one of the pre-
ceding claims, wherein the heatsink (1) comprises a
receiving groove (1d), e.g. a circumferentially ex-
tending receiving groove, for receiving the light
source (2),

The luminaire (10) according to any one of the pre-
ceding claims, wherein the light source (2) is an LED
module preferably being in plane contact with the
heatsink (1).

The luminaire (10) according to any one of the pre-
ceding claims further comprising an optical system
(4) provided on the side of the light source (2) being
opposite to the heatsink (1) for interacting with the
light emitted by the light source (2), wherein the op-
tical system (4) is preferably connected to the heat-
sink (1), e.g. to cover or within the receiving groove
(1d).

The luminaire (10) according to any one of the preced-
ing claims, wherein the heatsink (1) comprises attach-
ing portions or elements (1f) for attaching the luminaire.
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