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Description

[0001] The present invention generally relates a heat
exchanger, more particularly, to a connection assembly
for coupling a housing and gas tanks of an EGR cooler.
More specifically, the present invention relates to a heat
exchanger as defined in the preamble of claim 1, and as
illustrated in EP 2 787 211.

Background of the invention:

[0002] Generally, an Exhaust Gas Re-circulation cool-
er, hereinafter referred to as EGR cooler, is provided in
a vehicle to cool exhaust gas before being re-circulated
to an engine of the vehicle. The EGR cooler receives the
part of exhaust gas from the engine of the vehicle and
the exhaust gas rejects heat, so that the exhaustgas can
be used in the vehicle. The EGR cooler may include a
housing coupled to respective tanks to enable circulation
of the exhaust gas in the EGR cooler. Ideally, the housing
is assembled to the respective tank and brazed to form
a rigid connection between the housing and the respec-
tive tank. However, in case connection between the
housing and the respective tank is not stable enough,
geometry of the EGR cooler may change during the braz-
ing process, which leads undesirable problems. Also,
while placing the housing and the respective tank in a
brazing jig/tooling, geometry of the EGR cooler may
change. Generally, radius of the housing is less than that
of the tank to enable easy assembling of end portions of
the housing to the respective tanks. Further, a gap is
formed in between the end portions of the housing and
the tank in order to permit brazing between the housing
and the tank. In case the radius of the housing is sub-
stantially less than that of the tank, the gap between the
end portions of the housing and the tank is substantial,
which leads to deformation of geometry of the EGR cooler
during the brazing process. Further, undesirable gap be-
tween the housing and the tank may cause leakage and
affect performance of the EGR cooler. In case radius of
the housing is substantially equal to of the tank, an ex-
ternal force is required to be applied on the housing to
engage the end portions of the housing with the tank,
such force may damage the housing or tank, and distort
geometry of the housing and tank, thereby rendering the
EGR cooler not usable in any vehicle.

[0003] Accordingly, there is a need for a connection
assembly for enabling easy assembly of an EGR cooler.
Further, there is a need for an EGR cooler having a con-
nection assembly to assemble a housing with a tank with-
outdeformation of the housing and without deviating from
geometry of the EGR cooler.

Description of the invention:
[0004] In the present description, some elements or

parameters may be indexed, such as a first element and
a second element. In this case, unless stated otherwise,
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this indexation is only meant to differentiate and name
elements which are similar but not identical. No idea of
priority should be inferred from such indexation, as these
terms may be switched without betraying the invention.
Additionally, this indexation does not imply any order in
mounting or use of the elements of the invention.
[0005] In view of the foregoing, an embodiment of the
invention herein provides a heat exchanger, preferably
an Exhaust Gas Re-circulation (EGR) cooler for a vehi-
cle. The heat exchanger includes a housing, a pair of
tanks, and at least one protuberance. The pair of tanks
is adapted to receive respective end portions of the hous-
ing to form a first fluid circuit. The at least one protuber-
ance is formed on the walls of the housing, in proximity
to transverse edges of the walls of the housing, to engage
with an inner wall of the pair of tanks when the end por-
tions of the housing are received in the pair of tanks. The
end portions of the housing is curved inwardly when the
at least one protuberance is engaged with the inner wall
of the pair of tanks.

[0006] In one embodiment, the at least one protuber-
ance is formed on center of the walls of the housing at
the respective end portions of the housing.

[0007] Further, the heat exchanger includes a plurality
of heat exchange elements extended between a pair of
headers of the housing, wherein the plurality of heat ex-
change elements is fluidically connected to the pair of
tanks to form the first fluid circuit and enable circulation
of a first fluid there-through.

[0008] In another embodiment, the heat exchangerin-
cludes a chamfer formed on the inner wall of the pair of
tanks to enable sliding of the at least one protuberance
on the chamfer to couple end portions of the housing with
the pair of tanks.

[0009] Inyetanother embodiment, shape ofthe atleast
one protuberance is any one of rectangular, cylindrical,
polygonal, triangle and chamfer shape, and height of the
at least one protuberance is less than 300 micron.
[0010] Further, the end portions of the housing and the
inner wall of the pair of tanks are brazed to form a rigid
connection between the housing and the pair of tanks.
[0011] According to another aspect, a method for cou-
pling a housing with at least one tank of an Exhaust Gas
Recirculation cooler. The method include following steps.
In step 1, at least one protuberance is formed on each
side of walls of the housing, in proximity to transverse
edgesofthewalls. In step 2, an end portion of the housing
is received into the at least one tank. In step 3, the at
least one protuberance is engaged with an inner wall of
the at least one tank to couple the housing with the at
least one tank. In step 4, the end portion of the housing
is curved inwardly while the at least one protuberance is
engaged with the inner wall of the at least one tank. In
step 5, the end portion of the housing is brazed with the
at least one tank to form a rigid connection between the
housing and the at least one tank.

[0012] Other characteristics, details and advantages
of the invention can be inferred from the description of
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the invention hereunder. A more complete appreciation
of the invention and many of the attendant advantages
thereof will be readily obtained as the same becomes
better understood by reference to the following detailed
description when considered in connection with the ac-
companying figures, wherein:

Brief description of the drawings:
[0013]

Fig. 1A illustrates a perspective view of an Exhaust
Gas Recirculation cooler, in accordance with an em-
bodiment of the present invention;

Fig. 1B illustrates an exploded view of the EGR cool-
er of Fig. 1A;

Fig. 1C illustrates a cross-section of a connection
assembly of Fig. 1B depicting deformation of an end
portion of a housing and engagement of the protu-
berance with the inner wall of a tank;

Fig. 2illustrates a perspective view of a tank amongst
the pair of tanks of Fig. 1A;

Fig. 3Aillustrates a cross section of the connection
assembly of Fig. 1B when the end portion of the
housing is inserted into a tank amongst the pair of
tanks;

Fig. 3B illustrates a schematic view of the protuber-
ance formed on the housing of Fig. 1B;

Figs. 3C and 3D illustrate different shapes of the pro-
tuberance of Fig. 3B; and

Fig. 4 is aflowchartdepictingamethod of assembling
a housing into a tank to form an EGR cooler, in ac-
cordance with an embodiment of the presentinven-
tion.

Detailed description of the preferred embodiments:

[0014] It must be noted that the figures disclose the
invention in a detailed enough way to be implemented,
the figures helping to better define the invention if needs
be. The invention should however not be limited to the
embodiment disclosed in the description.

[0015] The presentinvention relates aheatexchanger,
particularly an Exhaust Gas Recirculation (EGR) cooler,
for avehicle. The Exhaust Gas Recirculation (EGR) cool-
er, hereinafter referred to as EGR cooler, having a con-
nection assembly for connecting a housing with respec-
tive tanks. The EGR cooler may receive a portion of ex-
haust gas from an engine of the vehicle and cool the
exhaust before re-circulating the exhaust gas o the en-
gine. The EGR cooler may include the housing coupled
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to the respective tanks. The tanks may receive end por-
tions of the housing to form a fluid circuit, in which the
exhaust gas from an engine of the vehicle flows through.
The EGR cooler may further include one or more protu-
berances provided on each side of both end portions of
the housing and adapted to engage with an inner wall of
the respective tanks. As the one or more protuberances
engaged with the inner wall of the respective tanks, the
end portions of the housing are pressed inwardly to en-
able easy assembling of the housing into the respective
tanks.

[0016] While aspects relating to one or more protuber-
ances provided the EGR cooler as described above and
henceforth can be implemented in symmetrical and non-
symmetrical shapes on the EGR cooler for easy assem-
bling of the EGR cooler, the embodiments are described
in the context of the following system(s).

[0017] Figs. 1A, 1B and 1C illustrate different views of
a heat exchanger 100, in accordance with an embodi-
ment of the present invention. The heat exchanger 100,
particularly an EGR cooler 100, includes a housing 102
and a pair of tanks 104. The heat exchanger 100 is the
EGR cooler 100 and hereafter the present invention is
described with respect to the EGR cooler 100. In one
example, Fig. 1Ais a perspective view of the EGR cooler
100, and Fig. 1B is an exploded view of the EGR cooler
100. The housing 102 is formed by connecting one or
more walls 106. In one embodiment, the walls 106 can
be lateral walls in case the housing 102 is rectangular,
square and alike. For the sake of brevity of the document,
the present invention is described with the housing 102
having rectangular shape with four lateral walls, however,
the present invention is not limited to the housing 102
having rectangular shape only, and rather the housing
102 can be in square, cylindrical or any other shape..
The pair of tanks 104 is adapted to receive end portions
106A of the housing 102 to form a first fluid circuit 108,
in which a first fluid, preferably the exhaust gas flows
through. The housing 102 may include one or more heat
exchange elements 110 extended between a pair of
headers 112, and fluidically connected to the pair of tanks
104, in such a way that the pair of tanks 104 along with
the one or more heat exchange elements 110, hereinafter
referred to as heat exchange elements, forms the first
fluid circuit 108.

[0018] The pair of tanks 104 may include a first inlet
112A and a first outlet 112B to enable circulation of the
exhaust gas in the first fluid circuit 108. The first inlet
112A is adapted to ingress the exhaust gas into the heat
exchange elements 110, and the first outlet 112B is
adapted to egress the exhaust gas from the heat ex-
change elements 110. The housing 102 may include a
second fluid circuit 114 formed around the heat exchange
elements 110, in which a second fluid, preferably a cool-
ant, flows through. The housing 102 may include a sec-
ond inlet 116A and a second outlet 116B to circulate the
coolant in the second fluid circuit 114, which is formed
around the heat exchange elements 110. Further, the
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exhaust gas flowing in the first fluid circuit 108 rejects
heat to the coolant flowing in the second fluid circuit 114,
thereby, cooling the exhaust gas for re-circulating back
to the engine.

[0019] The EGR cooler 100 further comprising one or
more protuberances 118 formed on the end portions
106A of the walls 106 of the housing 102. In one embod-
iment, the one or more protuberances 118 are formed
on each side of the lateral walls, in such a way that the
one or more protuberances 118 are in proximity to the
transverse edges 120 of the housing 102. In other words,
the one or more protuberances 118 are formed on each
lateral wall of the housing 102 at the end portions 106A
of the housing 102. According to an aspect of the present
invention, the EGR cooler 100 includes at least one pro-
tuberance 118 formed on each lateral wall 106 of the
housing 102 at of the end portions 106A of the housing
102. In other words, one protuberance 118 is formed on
each of the four lateral walls 106 at the two end portions
106A of the housing 102, therefore, totally eight protu-
berances 118 are formed, four on each of the end por-
tions 106A of the housing 102. For the sake of brevity
and clarity, the present invention is described with one
protuberance formed on one lateral wall at one end por-
tion of the housing 102. The protuberance 118 is formed
on center of the lateral walls 106 at the end portions 106A
ofthe housing 102. In one embodiment, the protuberance
118 is formed in the center of the lateral walls 106 at the
end portions 106A and in proximity to the transverse edg-
es 120 of the housing 102.

[0020] The pair of tanks 104 receives the end portions
106A of the housing 102, in which the protuberance 118
is formed. Further, the protuberance 118 is adapted to
engage with an inner wall 122 of the pair of tanks 104
upon receiving of the end portions 106A of the housing
102 in the pair of tank 104. Simultaneously, the end por-
tions 106A of the housing 102 deforms inwardly to couple
with the inner wall 122 of the pair of tanks 104. In other
words, the end portions 106A of the housing 102 slightly
deform inwardly to get coupled to the inner wall 122 of
the pair of tanks 104. As the protuberance 118 is formed
on the center of the lateral side at the end portions 106A,
the end portions 106A of the housing 102 uniformly de-
forms inwards to enable easy assembling of the housing
102 into the pair of tanks 104 as shown in Fig. 1C. In one
embodiment, the protuberance 118 along with the inner
wall 122 of the pair of tanks 104 is collectively referred
to as a connection assembly 118A. Fig. 1C illustrates a
cross-section the connection assembly 118A of Fig. 1B
depicting deformation of the end portions 106A of the
housing 102 because of the engagement of the protu-
berance 118 with the inner wall 122 of the pair of tanks
104. As the end portions 106A of the housing 102 deform
inwardly when the housing 102 is coupled to the pair of
tanks 104, a gap 124 is formed between the end portions
106A of the housing 102 and the inner walls 122 of the
pair of tanks 104. The gap 124 is necessary for brazing
of the end portions 106A of the housing 102 with the pair
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of tanks 104, since the gap is filled with nickel brazing
paste before brazing of the end portions 106A of the
housing 102 to the inner walls 122 of the pair of tanks
104. Thereafter, the end portions 106A of the housing
102 is brazed with the inner wall 122 of the pair of tanks
104 to form a rigid connection between the housing 102
and the pair of tanks 104 as shown in Fig. 1A.

[0021] Fig. 2 illustrates a perspective view of a tank
amongst the pair oftanks 104 of Fig. 1A. The pair of tanks
104 may include a chamfer 202 formed around periphery
of the inner wall 122 of the pair of tanks 104 to enable
easy assembling of the end portions 106A of the housing
102 into the pair of tanks 104. In one embodiment, the
chamfer 202 is having an angled surface to enable sliding
of the protuberance 118 on the angled surface of the
chamfer 202. The angled surface of the chamfer 202 is
angled towards the periphery of the pair of tanks 104, so
that the protuberance 118 of the end portions 106A of
the housing 102 slides easily into the pair of tanks 104.
Simultaneously, the end portions 106A of the housing
102 is curved inwardly due to interaction of the protuber-
ance 118 with the inner wall 122 of the pair of tank 104,
which enables coupling of the housing 102 with the pair
of tanks 104. In another embodiment, the chamfer 202
is having a round surface to enable sliding of the protu-
berance 118 on the chamber 202.

[0022] Fig. 3Aillustrates a cross section of the connec-
tion assembly 118A of Fig. 1B when the end portion 106A
of the housing 102 is inserted into a tank amongst the
pair of tanks 104. In one embodiment, a radius of the pair
of tanks 104 is substantially same as a radius of the hous-
ing 102. When an insertion force is applied on the longi-
tudinal axis 302 of the housing 102 towards the tank, the
end portions 106A of the experience an elastic force in
a transverse axis 304 as the protuberance 118 is en-
gaged with the chamfer 202 formed on the inner wall 122
of the tank 104. Therefore, a friction force is formed be-
tween the end portion 106A of the housing 102 and the
inner wall 122 of the tank 104 that maintains the housing
in a fixed position. Thereafter, the housing 102 is brazed
with the tank 104 to form a rigid connection between the
housing 102 and the tank 104.

[0023] Fig. 3B illustrates a schematic view of the pro-
tuberance 118 of Fig. 1B. In one embodiment, a width of
the protuberance is 1.25mm and a height of the protu-
berance is 0.25mm. In another embodiment, the height
of the protuberance is less than 0.3mm or 300 microns
to keep the gap 124 between the inner wall 122 of the
pair of tank 104 and the end portion 106A of the housing
102 minimal, thereby, eliminating substantial deforma-
tion of the housing 102. Fig. 3C illustrates different
shapes of the protuberance 118 of Fig. 3B. In one em-
bodiment, the protuberance 118 can have a rectangular
cross section 310, circular cross section 312, triangular
shape 312 as illustrated in FIG. 3C and is configured with
a chamfer 316 as depicted in the cross section depicted
in FIG. 3D.

[0024] Fig. 4 is a flowchart depicting a method 400 for
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assembling a housing 102 into a tank 104 of an EGR
cooler 100, in accordance with an embodiment of the
present invention. The order in which the method de-
scribed is not intended to be construed as a limitation,
and any number of the described method blocks can be
combined in any order or can be performed in parallel to
employ the method 400, or an alternative method. Addi-
tionally, individual blocks may be deleted from the meth-
ods without departing from the spirit and scope of the
present subject matter described herein. The method
may perform following steps to couple the housing 102
into the tank 104 to form the EGR cooler 100. The method
400 is to be understood with reference to the details de-
scribed along with Fig. 4.

[0025] Method begins at block 402. At block 402, at
least one protuberance 118 is formed on each side of
lateral walls 106 of the housing 102 in such a way that
the at least one protuberance 118 is in proximity to trans-
verse edges 120 of the lateral walls 106. Thereafter, at
block 404, an end portion 106A of the housing 102 is
received into the at least one tank 104, by providing an
insertion force along the longitudinal axis of the housing
102. Simultaneously, at block 406, the at least one pro-
tuberance 118 is engaged with an inner wall 122 of the
at least one tank 104 to couple the housing with the at
least one tank 104. Simultaneously, at block 408, the end
portion 106A of the housing 102 is curved inwardly while
the at least one protuberance 118 is engaged with the
inner wall 122 of the at least one tank 104. Thereafter,
at block 410, the end portion 106A of the housing 102 is
brazed with the at least one tank 104 to form a rigid con-
nection between the housing 102 and the at least one
tank 104. As the protuberance 118 formed on the housing
102 slightly deforms the housing 102 inwards, assem-
bling and disassembling of the housing 102 into the at
least one tank 104 is hassle free.

Claims
1. A heat exchanger (100), comprising:

a housing (102);

a pair of tanks (104) adapted to receive respec-
tive end portions (106A) of the housing (102) to
form a first fluid circuit (108); the heat exchanger
being characterized by

atleast one protuberance (118) formed on walls
(106) of the housing (102), in proximity to trans-
verse edges (120) of the walls (106) of the hous-
ing (102), to engage with an inner wall (122) of
the pair of tanks (104) when the end portions
(106A) of the housing (102) are received in the
pair of tanks (104), wherein the end portions
(106A) of the housing (102) are curved inwardly
when the at least one protuberance (118) is en-
gaged with the inner wall (122) of the pair of
tanks (104).
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2.

The heat exchanger (100) as claimed in claim 1,
wherein the at least one protuberance (118) is
formed on center of the walls (106) of the housing
(102) at the respective end portions (106A) of the
housing (102).

The heat exchanger (100) as claimed in claim 1,
wherein the heat exchanger (100) is an Exhaust Gas
Recirculation cooler.

The heat exchanger (100) as claimed in claim 1, fur-
ther comprising a plurality of heat exchange ele-
ments (110) extended between a pair of headers
(112) of the formed in housing (102), wherein the
plurality of heat exchange elements (110) is fluidi-
cally connected to the pair of tanks (104) to form the
first fluid circuit (108) and enable distribution of a first
fluid there-through.

The heat exchanger (100) as claimed in any of pre-
ceding claims, further comprising a chamfer (202)
formed on the inner wall (122) of the pair of tanks
(104) to enable sliding of the at least one protuber-
ance (118) on the chamfer (202) to couple the end
portions (106A) of the housing (102) with the pair of
tanks (104).

The heat exchanger (100) as claimed in any of pre-
ceding claims, wherein shape of the atleast one pro-
tuberance (118)is any one of rectangular, cylindrical,
polygonal, triangle and chamfer shape.

The heat exchanger (100) as claimed in claim 1,
wherein height of the at least one protuberance (118)
is less than 300 micron.

The heat exchanger (100) as claimed in any of pre-
ceding claims, wherein the end portions (106A) of
the housing (102) and the inner wall (122) of the pair
of tanks (104) are brazed to form a rigid connection
between the housing (102) and the pair of tanks
(104).

A method (400) for coupling a housing (102) with at
least one tank (104) of an Exhaust Gas Recirculation
cooler (100), comprising:

forming, at least one protuberance (118) on
each side of walls (106) of the housing (102, in
proximity to transverse edges (120) of the walls
(106) of the housing (102);

receiving, an end portion (106A) of the housing
(102) into the at least one tank (104);
engaging, the at least one protuberance (118)
formed on the housing (102) with an inner wall
(122) of the at least one tank (104); and
curving, the end portion (106A) of the housing
(102) inwardly while the at least one protuber-
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ance (118) formed on the housing (102) is en-
gaged with the inner wall (122) of the at least
one tank (104).

10. The method (400) as claimed in claim 9, further com-

prising:

brazing, the end portion (106A) of the housing (102)
with the inner wall (122) of the at least one tank (104)
to form a connection between the housing (102) and
the at least one tank (104).

Patentanspriiche

Warmetauscher (100), umfassend:

ein Gehause (102),

ein Paar Behalter (104), die zur Aufnahme je-
weiliger Endabschnitte (106A) des Gehauses
(102) ausgefihrt sind, um einen ersten Fluid-
kreislauf (108) zu bilden, wobei der Warmetau-
scher gekennzeichnet ist durch

mindestens einen Vorsprung (118), der an Wan-
den (106) des Gehauses (102) in der Nahe von
Querrandern (120) der Wande (106) des Ge-
hauses (102) ausgebildet ist, um mit einer In-
nenwand (122) des Paars Behalter (104) in Ein-
griff zu kommen, wenn die Endabschnitte
(106A) des Gehauses (102) in dem Paar Behal-
ter (104) aufgenommen sind, wobei die En-
dabschnitte (106A) des Gehauses (102) nach
innen gekrimmt sind, wenn der mindestens ei-
ne Vorsprung (118) mitder Innenwand (122)des
Paars Behalter (104) in Eingriff steht.

Warmetauscher (100) nach Anspruch 1, wobei der
mindestens eine Vorsprung (118) in der Mitte der
Wande (106) des Gehauses (102) an den jeweiligen
Endabschnitten (106A) des Gehauses (102) ausge-
bildet ist.

Warmetauscher (100) nach Anspruch 1, wobei der
Warmetauscher (100) ein Abgasriickkuhler ist.

Warmetauscher (100) nach Anspruch 1, ferner um-
fassend eine Vielzahl von Warmetauscherelemen-
ten (110), die sich zwischen einem Paar Verteiler
(112) des Gehauses (102) erstrecken, wobei die
Vielzahl von Warmetauscherelementen (110) flui-
disch mit dem Paar Behalter (104) verbunden sind,
um den ersten Fluidkreislauf (108) zu bilden und die
Verteilung eines ersten Fluids dort hindurch zu er-
moglichen.

Warmetauscher (100) nach einem der vorhergehen-
den Anspriiche, ferner umfassend eine Abschra-
gung (202), die an der Innenwand (122) des Paars
Behalter (104) ausgebildet ist, damit der mindestens
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eine Vorsprung (118) auf der Abschragung (202)
gleiten kann, um die Endabschnitte (106A) des Ge-
hauses (102) mit dem Paar Behalter (104) zu kop-
peln

Warmetauscher (100) nach einem der vorhergehen-
den Anspriiche, wobei die Gestalt des mindestens
einen Vorsprungs (118) eine beliebige einer rechte-
ckigen, zylindrischen, polygonalen, dreieckigen und
abgeschragten Gestalt ist.

Warmetauscher (100) nach Anspruch 1, wobei die
Hoéhe des mindestens einen Vorsprungs (118) we-
niger als 300 Mikron ist.

Warmetauscher (100) nach einem der vorhergehen-
den Anspriiche, wobei die Endabschnitte (106A) des
Gehauses (102) und die Innenwand (122) des Paars
Behalter (104) hartverldtet sind, um eine starre Ver-
bindung zwischen dem Gehause (102) und dem
Paar Behalter (104) zu bilden.

Verfahren (400) zum Koppeln eines Gehauses (102)
mit mindestens einem Behalter (104) eines Abgas-
rickkihlers (100), umfassend:

Bilden mindestens eines Vorsprungs (118) an
jeder Seite von Wanden (106) des Gehauses
(102) in der Nahe von Querrandern (120) der
Wande (106) des Gehauses (102),
Aufnehmen eines Endabschnitts (106a) des Ge-
hauses (102) in dem mindestens einen Behalter
(104),

Ineingriffbringen des mindestens einen an dem
Gehause (102) ausgebildeten Vorsprungs (118)
mit einer Innenwand (122) des mindestens ei-
nen Behélters (104) und

Krimmen des Endabschnitts (106A) des Ge-
hauses (102) nach innen, wahrend der mindes-
tens eine an dem Gehause (102) ausgebildete
Vorsprung (118) mit der Innenwand (122) des
mindestens einen Behalters (104) in Eingriff
steht.

10. Verfahren (400) nach Anspruch 9, ferner umfas-

send:

Hartverléten des Endabschnitts (106A) des Gehau-
ses (102) mit der Innenwand (122) des mindestens
einen Behélters (104) zum Bilden einer Verbindung
zwischen dem Gehause (102) und dem mindestens
einen Behalter (104).

Revendications

1.

Echangeur de chaleur (100), comprenant :

un carter (102) ;
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une paire de réservoirs (104) prévus pour rece-
voir des parties d’extrémité (106A) respectives
du carter (102) pour former un premier circuit de
fluide (108) ; 'échangeur de chaleur étant ca-
ractérisé par

au moins une protubérance (118) formée sur
des parois (106) du carter (102), a proximité de
bords transversaux (120) des parois (106) du
carter (102), afin de venir en prise avec une paroi
interne (122) de la paire de réservoirs (104) lors-
que les parties d’extrémité (106A) du carter
(102) sont regues dans la paire de réservoirs
(104), les parties d’extrémité (106A) du carter
(102) étantincurvées vers l'intérieur lorsque I'au
moins une protubérance (118) est mise en prise
avec la paroi interne (122) de la paire de réser-
voirs (104).

Echangeur de chaleur (100) selon la revendication
1, 'au moins une protubérance (118) étant formée
au centre des parois (106) du carter (102) au niveau
des parties d’extrémité (106A) respectives du carter
(102).

Echangeur de chaleur (100) selon la revendication
1,I'échangeurde chaleur (100) étantunrefroidisseur
de recirculation de gaz d’échappement.

Echangeur de chaleur (100) selon la revendication
1, comprenant en outre une pluralité d’éléments
d’échange de chaleur (110) étendus entre une paire
de collecteurs (112) du carter (102), la pluralité d’élé-
ments d’échange de chaleur (110) étant raccordés
fluidiguement a la paire de réservoirs (104) afin de
former le premier circuit de fluide (108) et de per-
mettre une distribution d’'un premier fluide a travers
celui-ci.

Echangeur de chaleur (100) selon I'une quelconque
des revendications précédentes, comprenant en
outre un chanfrein (202) formé sur la paroi interne
(122)de la paire de réservoirs (104) afin de permettre
un glissement de I'au moins une protubérance (118)
surle chanfrein (202) pouraccoupler les parties d’ex-
trémité (106A) du carter (102) a la paire de réservoirs
(104).

Echangeur de chaleur (100) selon I'une quelconque
des revendications précédentes, la forme de l'au
moins une protubérance (118) étant 'une quelcon-
que parmi une forme rectangulaire, cylindrique, po-
lygonale, triangulaire et de chanfrein.

Echangeur de chaleur (100) selon la revendication
1, la hauteur de I'au moins une protubérance (118)

étant inférieure a 300 microns.

Echangeur de chaleur (100) selon I'une quelconque
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des revendications précédentes, les parties d’extré-
mité (106A) du carter (102) et la paroi interne (122)
de la paire de réservoirs (104) étant brasées pour
former un raccordement rigide entre le carter (102)
et la paire de réservoirs (104).

Procédé (400) pour 'accouplement d’un carter (102)
a au moins un réservoir (104) d’un refroidisseur de
recirculation de gaz d’échappement (100),
comprenant :

la formation d’au moins une protubérance (118)
de chaque c6té de parois (106) du carter (102)
a proximité de bords transversaux (120) des pa-
rois (106) du carter (102) ;

la réception d’'une partie d’extrémité (106A) du
carter (102) dans I'au moins un réservoir (104) ;
la mise en prise de I'au moins une protubérance
(118) formée sur le carter (102) avec une paroi
interne (122) de 'au moins unréservoir (104) ; et
la courbure de la partie d’extrémité (106A) du
carter (102) vers l'intérieur tandis que I'au moins
une protubérance (118) formée sur le carter
(102) est mise en prise avec la paroi interne
(122) de I'au moins un réservoir (104).

10. Procédé (400) selon la revendication 9, comprenant

en outre :

le brasage de la partie d’extrémité (106A) du carter
(102) avec la paroi interne (122) de I'au moins un
réservoir (104) pour former un raccordement entre
le carter (102) et 'au moins un réservoir (104).
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FORMING, AT LEAST ONE PROTUBERANCGE ON EACH SIDE OF LATERAL
WALLS, IN PROXIMITY TO THANSVERSE EDGES OF THE LATERAL
WALLS, OF THE HOUSING 402

¥

RECEIVING, AN END PORTION OF THE HOUSING INTO THE AT LEAST
ONE TANK 404

| 4

ENGAGING, THE AT LEAST ONE PROTUBERANCE FORMED ON THE
HOUSING WITH AN INNER WALL OF THE AT LEAST OME TANK 408

¥

CURVING, THE END PORTION OF THE HOUSING INWARDLY WHILE THE
AT LEAST ONE PROTUBERANCE FORMED ON HOUSING ENGAGING
WITH THE INMER WALL OF THE AT LEAST ONE TANK TO CONNECT THE
HOUSING WITH THE AT LEAST ONE TANK 408

¥

BRAZING, THE END PORTION OF THE HOUSING WITH THE INNER WALL
OF THE AT LEAST ONE TANK TO FOBM A RIGID CONNECTION
BETWEEN THE HOUSING AND THE AT LEAST ONE TANK 410

o0 FIG. 4
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