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Description
TECHNICAL FIELD

[0001] The presentinvention relates to a heat transfer
system for a lighting module of a motor vehicle.

[0002] The invention also relates to a motor vehicle
lighting device comprising such a lighting module.

STATE OF THE ART

[0003] For the illumination of path of automotive vehi-
cles, the use of lighting modules comprising a light source
using LEDs (light-emitting diodes) is known.

[0004] Such system lighting modules using light
source comprising LEDs makes it possible to provide
proper lighting in front of the vehicle. They are therefore
used to perform various functions such as for example
road lighting function to illuminate the path and also avoid
dazzling other motorists, or for signaling functions.
[0005] During the operation, such a lighting module
can become very hot due to the use of LEDs and the
heat generated by the motor compartment. Excessive
heating leads to malfunction of the LED or even destruc-
tion of the system and/ or the control circuit. It is therefore
needed to cool the lighting module, in order to keep the
LED under their junction temperature, above which their
performance is decreasing. In that end, the use of heat-
sinks with airfoils or fins is known. However, such cooling
means are not always sufficiently efficient in maintaining
the lighting module below a damaging temperature. To
improve the efficiency of such heat sink many solutions
have been tried such as active cooling with fans blowing
air toward the fins of the heat sink or anodization or cat-
aphoresis. Such systems have been explained in Patent
such as KR 20160000832 U and US 2008175008 A1.
This prior art discloses surface treated led lamp by arc
plasma anodizing and also improvement of heatsink ra-
diation by vacuum sputtering, vaporization and anodizing
respectively. Both the prior art document, talk about an-
odizing of all the fins of the heat sink. Such methods are
complicated in nature and therefore costly. EP 2762 771
A2and US 2011/068687 A1 disclose further lighting mod-
ules of the prior art.

SUMMARY OF THE INVENTION

[0006] An object of the present invention is to solve at
least partially the disadvantages described above of
known lighting module. In particular, it is the object of the
presentinvention to provide a lighting module device with
an improved and compact heat exchange system which
is easy to implement and affordable.

[0007] According to the presentinvention there is pro-
vided a lighting module for an automotive vehicle com-
prising a light source for producing a light beam in front
of the vehicle. The lighting module further comprises a
heat exchange system for transferring heat away from
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the light source, the heat exchange system. The heat
exchange system has a heat sink plate and plurality of
heat transfer airfoils thermally connected to the heat sink
plate.

[0008] The heat transfer airfoils of the heat exchange
system according to the presentinvention have a plurality
of non-anodized heat transfer airfoils and a pair of ano-
dized heat transfer airfoils. The pair of anodized heat
transfer airfoils are at peripheral portion encompassing
the plurality of non-anodized airfoils of the heat exchange
system. Indeed, such an arrangement wherein only pe-
ripheral airfoils are anodized has shown to decrease sig-
nificantly the junction temperature compared to a heat
exchange system without any anodized airfoils and is
quite as efficient than a full set of anodized airfoils, for a
much better production cost. According to another em-
bodiment of the present invention, the heat sink plate of
the heat transfer system is provided with an enveloping
airfoil over the plurality of non-anodized heat transfer air-
foils and the pair of anodized heat transfer airfoils. The
enveloping airfoil of the embodiment of the present in-
vention is connected on the anodized heat transfer airfoil
at peripheral portion of the heat exchange system. The
enveloping airfoil is also anodized to improve the heat
transfer. This arrangement increases further the heat
transfer efficiency, while still limiting the cost compared
to a full set of anodized airfoils.

[0009] According to another embodiment of the
present invention, one of the heat transfer airfoil is pro-
vided at peripheral portion is orientated towards the vis-
ible side of the lighting module.

[0010] According to the embodiment of the present in-
vention, the heat transfer airfoil oriented towards the vis-
ible side of the lighting module is anodized to improve
the heat transfer.

[0011] According to the embodiment of the invention,
the anodized heat transfer airfoil are provided with a thin
plastic coating to improve the heat transfer and the aes-
thetic of the lighting module, when considering the heat
transfer airfoil oriented towards the visible side of the
lighting module.

[0012] According to the embodiment of the present in-
vention, the thin plastic coating provided on the heat
transfer airfoil is lower than 100 microns.

BRIEF DESCRIPTION OF THE INVENTION

[0013] To complete the description and to provide a
better understanding of the invention, a set of drawings
is provided. Said drawings form an integral part of the
description and illustrate an embodiment of the invention,
which should not be construed as restricting the scope
of the invention, but only as an example of how the in-
vention can be carried out. The drawings comprise the
following characteristics.

Figure 1 shows a perspective view of a heat ex-
change system of a lighting module, according to the



3 EP 3 671 024 B1 4

embodiment of present invention. The figure shows
the arrangement of the plurality of heat transfer air-
foils arranged on a heat sink plate.

Figure 2 shows a perspective view of a heat ex-
change system of lighting module, according to an-
other embodiment of the present invention. The fig-
ure shows an enveloping airfoil arranged on the plu-
rality of airfoils of the heat sink.

Figure 3 is another embodiment of the lighting mod-
ule of the present invention, wherein the anodized
fin lies in a visible area of the lighting module.

Figure 4 shows the lighting module of the Figure 3.
The figure shows airfoil of the heat sink plate coated
with a thin plastic coating.

DETAILED DESCRIPTION OF THE INVENTION

[0014] Hereinafter, embodiments of the presentinven-
tion will be described with reference to the accompanying
drawings.

[0015] Figure 1 shows a perspective view of a heat
exchange system 100 of lighting device having a light
source 10 such as LED for producing a light beam, ac-
cording to an embodiment of the present invention.
[0016] Accordingtoanembodimentofthe presentsub-
ject matter, the heat exchange system (100) shown in
Figure 1 comprises a heat sink plate (11) provided with
a plurality of heat transfer airfoils for transferring heat
away from the heat sink plate 11. In lighting module of
present subject matter, to avoid component failure due
to heat generation, the lighting module is provided with
such heat exchange system for reducing heat generated
inside the module. Such heat sink plate are provided with
plurality of airfoils to increase heat convection dissipa-
tion. To further to improve the heat dissipation by radia-
tion, surface treatment such as anodization or cataphore-
sisis done toincreasing radiation emissivity of the airfoils.
But the only surface where this emissivity improvement
is useful is the outer surface because of the emission of
inner airfoils is compensated by the emission of its in
front airfoils.

[0017] Accordingly, the pluralities of heat transfer air-
foils of heat exchange system 100 of the present inven-
tion are made of two types. The heat exchange system
100 is provided with a plurality of non-anodized heat
transfer airfoils 14 and a pair of anodized heat transfer
airfoils 12. The pair of anodized heat transfer airfoils 12
is placed at peripheral portion of the heat sink plate 11.
The pair anodized heat transfer airfoils 12 are arranged
such that they encompass the plurality of non-anodized
heattransfer airfoils 14 of the heat exchange system 100.
As per the embodiment, it signifies that only the first and
the last heat transfer airfoils or the peripheral airfoils are
anodized and the remaining heat transfer airfoils are not
anodized. The plurality of non-anodized heat transfer air-
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foils 14 and the pair of anodized heat transfer airfoils 12
are thermally connected to the heat sink plate 11 and
radiate outwards.

[0018] Comparative test showed that the design ac-
cording to the invention allowed a decrease of 14.5 °C
of the junction temperature of the LED compared to a
heat sink plate provided with a full set of non anodized
airfoils whereas a full set of anodized airfoils allowed to
achieve a decrease of 18°C of the junction temperature
of the LED.

[0019] Figure 2 shows another embodiment of the
present invention. According to this embodiment of the
presentinvention, the heat transfer system 100 compris-
es a heat sink plate 11, a plurality or non-anodized heat
transfer airfoil 14 and a pair of anodized heat transfer
airfoils 12. Additionally, the heat transfer system 100
comprises an enveloping airfoil 16. The enveloping airfoil
16 is connected on the pair of anodized heat transfer
airfoil 12 provided at peripheral portion of the heat ex-
change system (100). The embodiment provides emis-
sivity improvement on the outer side of this surface. The
enveloping airfoil 16 of the present invention is also an-
odized to attain the objectives according to the scope of
invention.

[0020] According to yet another embodiment of
present invention as shown if Figure 3, at least one an-
odized heat transfer airfoil 12 at peripheral portion is ori-
entated towards the visible side of the lighting module.
The Figure shows a light source 10 such as a LED as-
sembled inside the housing 20 of a motor vehicle lighting
device. The figure also shows the heat sink plate 11 ar-
ranged in relation to the light source 10. The provision of
the anodized airfoil in the visible area of the lighting de-
vice provides higher heat dissipation due torelatively low-
er temperature near the outer side of lighting device.
[0021] Figure 4 shows another embodiment of the
present invention where the at least one anodized heat
transfer airfoil 12 , for instance here the one provided at
peripheral portion, is coated with a thin plastic coating
12a. The size of the thin plastic coating 12a provided on
the heat transfer airfoil 12 is lower than 100 microns. The
thin plastic coating 12a is provided with additional aes-
thetic design or feature to improve the design of the light-
ing module. The addition of the thin plastic coating 12a
further improves the emissivity of the heat sink and en-
sures better heat transfer in the lighting module.

Claims

1. Alighting module for a automotive vehicle compris-
ing:

a light source (10) for producing a light beam;
and

a heat exchange system (100) for transferring
heat away from the light source (10), the heat
exchange system (100) comprising:
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a heat sink plate (11);

characterized in that the heat exchange
system (100) further comprises a plurality
of non-anodized heat transfer airfoils (14)
and a pair of anodized heat transfer airfoils
(12), wherein the pair of anodized heat
transfer airfoils (12) are at peripheral portion
encompassing the plurality of non-anodized
airfoils (14) of the heat exchange system
(100).

The lighting module as claimed in claim 1, wherein
the plurality of non-anodized heat transfer airfoils
(14) and the pair of anodized airfoils (12) are ther-
mally connected to the heat sink plate (11).

The lighting module as claimed in claim 1 or2, where-
in at least one anodized heat transfer airfoil (12) at
peripheral portion is orientated towards the visible
side of the lighting module.

The lighting module as claimedin claim 1to 3, where-
in the heat sink plate (11) is provided with an envel-
oping airfoil (16) over the plurality of non-anodized
heat transfer airfoils (14) and the pair of anodized
heat transfer airfoils (12).

The lighting module as claimed in any of claim 1 to
4, wherein at least one anodized heat transfer airfoil
(12) is provided with a thin plastic coating (12a).

The lighting module as claimed in claim 5, wherein
the thin plastic coating (12a) provided on the heat
transfer airfoil (12) is lower than 100 microns.

The lighting module as claimed in any of claims 4 to
6, wherein the enveloping airfoil (16) is connected
on the two anodized heat transfer airfoil (12) at pe-
ripheral portion of the heat exchange system (100).

The lighting module as claimed in any of claim 4 to
7, wherein the enveloping airfoil (16) is also ano-
dized.

The lighting module as claimed in any of preceding
claims, wherein the light source (10) is a LED dis-
posed on a LED circuit board.

The lighting module as claimed in any of the preced-
ing claims, wherein the plurality of non-anodized
heat transfer airfoils (14) and the pair of anodized
heat transfer airfoils (12) are made of aluminium.

Motor vehicle lighting device comprising a lighting
module according to any of the preceding claims.
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Patentanspriiche

Beleuchtungsmodul firr ein Kraftfahrzeug, Folgen-
des umfassend:

eine Lichtquelle (10) zum Erzeugen eines Licht-
strahls und

ein Warmetauschsystem (100) zum Ubertragen
von Warme weg von der Lichtquelle (10), wobei
das Warmetauschsystem (100) Folgendes um-
fasst ein Kihlblech (11),

dadurch gekennzeichnet, dass das Warme-
tauschsystem (100) ferner mehrere nicht ano-
disierte Warmeubertragungsluftleitbleche (14)
und ein Paar anodisierter Warmeubertragungs-
luftleitbleche (12) umfasst, wobei sich das Paar
anodisierter Warmeubertragungsluftleitbleche
(12) an einem Umfangsabschnitt befindet, der
die mehreren nicht anodisierten Luftleitbleche
(14) des Warmetauschsystems (100) um-
schlieft.

Beleuchtungsmodul nach Anspruch 1, wobei die
mehreren nicht anodisierten Warmeubertragungs-
luftleitbleche (14) und das Paar anodisierter Warme-
Ubertragungsluftleitbleche (12) thermisch mit dem
Kuhlblech (11) verbunden sind.

Beleuchtungsmodul nach Anspruch 1 oder 2, wobei
mindestens ein anodisiertes Warmeubertragungs-
luftleitblech (12) am Umfangsabschnitt hin zur sicht-
baren Seite des Beleuchtungsmoduls ausgerichtet
ist.

Beleuchtungsmodul nach Anspruch 1 bis 3, wobei
das Kihlblech (11) mit einem umhillenden Luftleit-
blech (16) uUber den mehreren nicht anodisierten
Warmelbertragungsluftleitblechen (14) und dem
Paar anodisierter Warmeubertragungsluftleitbleche
(12) versehen ist.

Beleuchtungsmodul nach einem der Anspriiche 1
bis 4, wobei mindestens ein anodisiertes Warmed-
bertragungsiluftleitblech (12) mit einem dinnen
Kunststoffliberzug (12a) versehen ist.

Beleuchtungsmodul nach Anspruch 5, wobei der
dinne Kunststoffiiberzug (12a), mit dem das War-
metubertragungsluftleitblech (12) versehen ist, diin-
ner als 100 Mikrometer ist.

Beleuchtungsmodul nach einem der Anspriiche 4
bis 6, wobei das umhiillende Luftleitblech (16) an
einem Umfangsabschnitt des Warmetauschsys-
tems (100) mit den zwei anodisierten Warmeduber-
tragungsluftleitblechen (12) verbunden ist.

Beleuchtungsmodul nach einem der Anspriiche 4
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bis 7, wobei das umhiillende Luftleitblech (16) eben-
falls anodisiert ist.

Beleuchtungsmodul nach einem der vorhergehen-
den Anspriiche, wobei die Lichtquelle (10) eine LED
ist, die auf einer LED-Leiterplatte angeordnet ist.

Beleuchtungsmodul nach einem der vorhergehen-
den Anspriiche, wobei die mehreren nicht anodisier-
ten Warmeubertragungsluftleitbleche (14) und das
Paar anodisierter Warmeubertragungsluftleitbleche
(12) aus Aluminium bestehen.

Kraftfahrzeug-Beleuchtungsvorrichtung, umfas-
send ein Beleuchtungsmodul nach einem der vor-
hergehenden Anspriiche.

Revendications

1.

2,

Module d’éclairage pour un véhicule automobile
comprenant :

une source de lumiére (10) pour produire un fais-
ceau lumineux ; et

un systéme d’échange de chaleur (100) pour
transférer la chaleur a 'écart de la source de
lumiere (10), le systéme d’échange de chaleur
(100) comprenant une plaque de dissipation
thermique (11) ;

caractérisé en ce que le systéme d’échange
de chaleur (100) comprend en outre une plura-
lité d’ailettes de transfert de chaleur non anodi-
sées (14) et une paire d’ailettes de transfert de
chaleur anodisées (12), dans lequel la paire
d’ailettes de transfert de chaleur anodisées (12)
se trouve au niveau de la partie périphérique
englobant la pluralité d’ailettes non anodisées
(14) du systeme d’échange de chaleur (100).

Module d’éclairage selon la revendication 1, dans
lequel la pluralité d’ailettes de transfert de chaleur
non anodisées (14) et la paire d’ailettes anodisées
(12) sont connectées thermiquement a la plaque de
dissipation thermique (11).

Module d’éclairage selon la revendication 1 ou 2,
dans lequel au moins une ailette de transfert de cha-
leur anodisée (12) a la partie périphérique est orien-
tée vers le coté visible du module d’éclairage.

Module d’éclairage selon I'une des revendications 1
a 3, dans lequel la plaque de dissipation thermique
(11) est pourvue d’une ailette enveloppante (16) au-
dessus de la pluralité d’ailettes de transfert de cha-
leurnon anodisées (14) etla paire d’ailettes de trans-
fert de chaleur anodisées (12).
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10.

1.

Module d’éclairage selon 'une quelconque des re-
vendications 1 a 4, dans lequel au moins une ailette
de transfert de chaleur anodisée (12) est pourvue
d’un revétement plastique mince (12a).

Module d’éclairage selon la revendication 5, dans
lequel le revétement plastique mince (12a) prévu sur
l'ailette de transfert de chaleur (12) est inférieur a
100 microns.

Module d’éclairage selon 'une quelconque des re-
vendications 4 a 6, dans lequel l'ailette enveloppant
(16) estrelié aux deux ailettes de transfert de chaleur
anodisés (12) au niveau de la partie périphérique du
systeme d’échange de chaleur (100).

Module d’éclairage selon 'une quelconque des re-
vendications 4 a7, dans lequel l'ailette enveloppante
(16) est également anodisée.

Module d’éclairage selon 'une quelconque des re-
vendications précédentes, dans lequel la source de
lumiere (10) est une LED disposée sur une carte de
circuit LED.

Module d’éclairage selon 'une quelconque des re-
vendications précédentes, dans lequel la pluralité
d’ailettes de transfert de chaleur non anodisées (14)
et la paire d’ailettes de transfert de chaleur anodi-
sées (12) sont réalisées en aluminium.

Dispositif d’éclairage de véhicule automobile com-
prenant un module d’éclairage selon I'une quelcon-
que des revendications précédentes.
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