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(54) A REINFORCEMENT FOR A HEAT EXCHANGER

(57) The invention comprises a heat exchanger (1)
in particular for a motor vehicle comprising: a first header
(2), a first tank (40) assembled with the first header (2),
a second header (3), a second tank (50) assembled with
the second header (3),
a plurality of tubes (4) deployed in parallel to each other
between the first header (2) and the second header (3),
the tubes (4) comprising open ends received in the head-

ers (2,3), and- at least one tube reinforcement (10), char-
acterised in that,
the tube reinforcement (10) comprises a support element
(11), a plurality of projecting legs (12) protruding sub-
stantially perpendicularly from the support element (11),
wherein the projecting legs (12) are introduced into at
least three tubes so that they are in contact with the inner
walls of the tubes (4).
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Description

FIELD OF THE INVENTION

[0001] The invention relates to a heat exchanger, in
particular to the heat exchanger for a motor vehicle.

BACKGROUND OF THE INVENTION

[0002] Heat exchangers in motor vehicles are usually
responsible for thermal management of the powertrain,
the air conditioning system, the power steering system,
and other. This includes, for example, internal combus-
tion vehicles and electric vehicles, wherein the proper
management of the heat can reflect on emissions, fuel
or energy consumption, maximal driving range, etc. The
similar effects may be obtained, for example, by reducing
the weight and the size of the vehicle components, such
as the heat exchanger. The size of the heat exchanger
may be reduced by implementing specific architectures
that provide the same or better efficiency while using the
smaller amount of space. As the result, the weight of the
sub-components may decrease, as well as the size there-
of. Furthermore, the weight can be further decreased by
reducing the amount of material used for sub- compo-
nents production, for example, by slimming the walls of
the particular components.
[0003] However, the ongoing interest in continuous
weight and size reduction of vehicle’s sub-components
may lead to its undesired vulnerability to damage and/or
decreased efficiency of the whole heat exchange system.
The heat exchangers these days are usually made of a
metal components, such as aluminum assembled with a
synthetic components, such as plastic. The sub-compo-
nents responsible for heat exchange, such as the heat
exchanger core comprising tubes assembled with the
headers are usually made of metal component, whereas
the sub-components responsible for delivering or collect-
ing the media, such as tanks, are usually made synthetic
material.
[0004] In operational mode, the heat exchanger core
expands and/or contracts depending on the temperature
of media and pressure accumulated in the system. The
thermal expansion of the material can make the tubes
want to move with respect to the header, thus increasing
a threat of leakage. Further, the heat exchanger may
suffer so-called thermal shock every time the hot medium
is directed into the core and said core expansion occurs
it the short time. Between the subsequent operational
modes the core contracts and returns to its nominal size,
which can be regarded as dimensions of the heat ex-
changer in the standard temperature and under normal
pressure.
[0005] Thus, the cycles of operational and non-opera-
tional mode may a significantly impact the longevity of
the heat exchanger due to both thermal, mechanical load
and corrosion.
[0006] The common area mostly vulnerable to thermal

damage and leakage is located usually in the vicinity of
tube-slot connection, especially on the inlet side of the
heat exchanger.
[0007] To remedy the negative effects of upper men-
tioned factors one may provide a supporting means for
the most vulnerable parts of the core. Usually, the support
means are configured to strengthen the inner walls of the
tube by the legs extending from the terminal end of the
tube and finishing beyond the point where the tube goes
through the slot. Already existing designs include, for ex-
ample, a fork-shaped portion entered using force into the
terminal end of the tube. The process of introducing such
portions requires a lot of precision and force from e.g.
the operator. Another negative aspect is the amount of
time required to reinforce the tubes of a single heat ex-
changer, as only one portion at a time may be introduced
into the tube. Other applications provide reinforcement
of two consecutive tubes by using a single supporting
means, however, it still may not be sufficient.
[0008] It would be desired to provide a supporting
means for a heat exchanger that would reinforce at least
three tubes. Moreover, these supporting means should
be cheap, efficient and easy to manufacture in large
quantities.

SUMMARY OF THE INVENTION

[0009] The object of the invention is, among others, a
heat exchanger in particular for a motor vehicle compris-
ing a first header, a first tank assembled with the first
header, a second header, a second tank assembled with
the second header, a plurality of tubes deployed in par-
allel to each other between the first header and the sec-
ond header, the tubes comprising an open ends received
in the headers, and at least one tube reinforcement, char-
acterised in that the tube reinforcement comprises a sup-
port element, plurality of projecting legs protruding sub-
stantially perpendicularly from the support element,
wherein the projecting legs are introduced into at least
three tubes so that they are in contact with the inner walls
of the tubes.
[0010] The invention provides a tube reinforcement for
three or more tubes. The tube reinforcement may be pro-
duced in a cheap and efficient way. Providing a reinforce-
ment for at least three tubes improves the heat exchang-
er’s efficiency and prevents malfunction, due to e.g. ther-
mal shock.
[0011] Preferably, the tube comprises an inner wall de-
ployed between the two opposite walls of the tube, where-
in at least one of the projecting legs is introduced into the
tube in the vicinity of the inner wall so that it is in a contact
with the inner wall.
[0012] Preferably, the tube reinforcement comprises
at least one opening section, the opening section com-
prising at least one opening configured to fluidly commu-
nicate the tank with the tube adjacent to said opening,
wherein the opening comprises two shorter sides from
which the projecting legs protrude, and two longer sides
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deployed between the projecting legs.
[0013] Preferably, the opening section is of a size sub-
stantially equal to the inner perimeter of the open end of
the tube.
[0014] Preferably, the opening section comprises at
least two openings which are aligned in series and par-
allelly to the open end of the adjacent tube.
[0015] Preferably, the openings adjacent to the same
tube are inclined with respect to the tube and shifted with
respect to each other in the direction of the consecutive
tubes.
[0016] Preferably, the length of the projecting legs pro-
truding from the opening section is substantially equal to
the half of length of a longer side of the opening.
[0017] Preferably, the length of the projecting legs pro-
truding from the opening section is substantially equal to
the length of the longer side of the opening.
[0018] Preferably, the width of the projecting legs is
substantially equal to half of the shorter side of the open-
ing section.
[0019] Preferably, the support element comprises an
upper surface, a lower surface, two side surfaces, and
two terminal surfaces, wherein the upper surface faces
the tank, the lower surface faces the headers, the side
surfaces are parallel to the protruding legs introduced
into the same tube, and the terminal surfaces are parallel
to the protruding legs introduced into the neighboring
tubes.
[0020] Preferably, at least two projecting legs intro-
duced into the same tube are deployed on the opposite
terminal side surfaces of the support element.
[0021] Preferably, the support portion comprises an
arched portion connecting the projecting legs with the
side surfaces of the support portions.
[0022] Preferably, the arched portions of the neighbor-
ing support portions are deployed symmetrically between
the two adjacent tubes so that the fluidal communication
between the tubes and the tanks is enabled.
[0023] Preferably, the tube reinforcement comprises
at least one bar extending perpendicularly to the project-
ing legs, the bar being configured to immobilize with re-
spect to each other at least two support portions.
[0024] Preferably, the bar is integral with at least one
of the surfaces of the support portions.
[0025] Preferably, the bar is integral with the upper sur-
faces of the support portions.
[0026] Preferably, the bar is integral with the lower sur-
faces of the support portions.
[0027] Preferably, the bar is integral with the side sur-
faces of the neighboring support portions.
[0028] Preferably, bar is integral with the terminal sur-
faces of the neighboring support portions.
[0029] Preferably, the projecting legs are introduced
into at least three consecutive tubes.
[0030] Preferably, the heat exchanger, comprises at
least one unreinforced tube deployed between the sub-
sequently projecting legs of the tube reinforcement.
[0031] Preferably, the projecting legs comprise bevel-

ed ends.
[0032] Preferably, the tube reinforcement is made of
the single sheet of metal.

BRIEF DESCRITPTION OF DRAWINGS

[0033] Examples of the invention will be apparent from
and described in detail with reference to the accompa-
nying drawings, in which:

Fig. 1 shows an exploded view of a heat exchanger
with tube reinforcement in one of the examples.

Fig. 2 shows a partially transparent side view of tube
reinforcement deployment in one of the examples.

Fig. 3 shows a perspective exploded view of tube
reinforcement- tube assembly in one of the exam-
ples.

Fig. 4 shows a first perspective view of the tube re-
inforcement with the bar connection in one of the
examples.

Fig. 5 shows a second perspective view of the tube
reinforcement with the bar connection in one of the
examples.

Fig. 6 shows a third perspective view of the tube
reinforcement with the bar connection in one of the
examples.

DETAILED DESCRIPTION OF EMBODIMENTS

[0034] The invention relates to heat exchangers, in
particular radiators used in automobiles.
[0035] Fig.1 presents a heat exchanger 1, in particular
a radiator that may be used in an automobile. The heat
exchanger 1 is configured to convey a cooling medium,
such as a coolant through its sub-components so that
the temperature of the cooling medium flowing out of the
heat exchanger 1 would be lower than the temperature
of the cooling medium flowing into the heat exchanger 1
thanks to heat exchange with a second medium, e.g. air.
[0036] The cooling medium is usually delivered into
the heat exchanger 1 by an inlet and collected from by
an outlet. Depending on the architecture, i.e. the number
of passes, desired heat exchanger deployment in the en-
gine bay, etc., the inlet and the outlet are usually deployed
either on the opposite sides of the heat exchanger 1, or
on the same side of the heat exchanger 1. The inlet and
the outlet have usually circular cross-section protruding
from inlet and/or outlet of the tanks 40, 50, respectively.
[0037] The first tank 40 is usually an elongated con-
tainer made of synthetic material that is configured to
distribute the cooling medium, whereas the second tank
50 is configured to collect the cooling medium from the
heat exchanger 1. Alternatively, a reversed flow through
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the heat exchanger 1 is allowed. Both tanks 40, 50 usually
comprise an openings having substantially rectangular
cross-section for receiving a header 2, 3 with a tubes 4.
The shape of the tanks 40, 50 presented in the Fig.1 is
proven to ensure a homogenous distribution of coolant,
yet other shapes of the tanks 40, 50 that will provide
similar or better performance are also allowed.
[0038] The tanks 40, 50 may also comprise a plurality
of transverse ribs deployed alternately in a direction per-
pendicular to the longitudinal direction of the tanks 40,
50. Ribs provide rigidity of the tanks 40, 50 at high pres-
sures and ensure reduced deformations thereof. The
tanks 40, 50 widen at the side of the rectangular opening
to enable tight connection with a respective headers 2, 3.
[0039] The headers 2, 3 are usually an elongated
plates made of metal material. Preferably, the metallic
components of the heat exchanger 1 are made of light-
weight metal alloy e.g. aluminum. The headers 2, 3 usu-
ally have a shape similar to the shape of the openings
comprised in the tanks 40, 50. In most applications, the
synthetic tanks 40,50 are assembled with metal headers
2, 3 by the means of crimping one to the other, as welding
is impossible.
[0040] The headers 2, 3 usually comprise slots for re-
ceiving a plurality of tubes 4 which protrude from the flat
surface of the header 2, 3 towards the tanks 40, 50. The
number of slots is usually equal to the number of the
tubes 4.
[0041] The tubes 4 are usually made of a single sheet
of metal which is folded inwardly, so that the terminal
ends of metal sheet create an inner wall 5 that can be
attached (e.g. by brazing) to the flat portion of the tube
4. The inner wall 5 is deployed between the two opposite
walls of the tube 4. Alternatively, the tubes 4 are made
in the process of extrusion. It is also possible for the tubes
4 to not comprise any inner walls 5 e.g. the tubes may
be folded on its side.
[0042] The tubes 4 comprise two open ends, and they
are usually deployed in parallel to each other between
the first header 2 and the second header 3, wherein the
open ends of the tubes 4 are received in the slots of the
headers 2, 3. To provide a tight connection, the headers
2, 3 and the tubes 4 may be brazed together.
[0043] The heat exchanger 1 comprises also at least
one tube reinforcement 10, which can be made of a single
sheet of metal. The tube reinforcements 10 may be en-
tered between the tubes 4 and the tank 40, 50, as pre-
sented in the Figures 1 and 2. Fig. 1 presents only an
exemplary location of the tube reinforcement 10 in the
heat exchanger 1.
[0044] Fig.2 presents an assembly of the header 2, 3
comprising a plurality of the tubes 4 and the tube rein-
forcement 10. The space between the tubes 4 may be
filled by heat dispersion elements (not shown), for exam-
ple fins, in order to increase the heat exchanger 1 effi-
ciency.
[0045] The tube reinforcement 10 comprises in all of
its forms a support element 11, which is essentially a flat

portion perpendicular to the main direction of the tubes
4. The support element 11 neither enters the slot of the
header 2, 3, nor the open ends of the tubes 4 and it is
usually deployed between the header 2, 3 and the tank
40, 50. The support element 11 visible in Fig. 2 and Fig.
3 is made of a single sheet of metal and it comprises two
lateral walls perpendicular to the main direction of the
tubes 4 and parallel to the main direction of the header
2, 3, and two transverse walls which are essentially per-
pendicular to the lateral walls. Phrase "essentially per-
pendicular" means that some leftover material forming a
sloping wall comprised in the lateral wall is allowed. In
majority of applications, the lateral walls are longer than
the transverse walls, yet the support element 11 com-
prising the transverse walls longer or equal to the lateral
walls is also envisaged.
[0046] The tube reinforcement 10 comprises also a
projecting legs 12 protruding substantially perpendicu-
larly from the support element 11. The projecting legs 12
are formed from the support element 11, so that both
portions are materially connected. This may be achieved,
for example, by using the stamping process, wherein it
may be executable to cut the material to form the pro-
jecting legs 12 in the first action, and to bend them to
desired orientation with respect to the support element
11 in the second action. Alternatively, it may be feasible
to laser cut the material to shape the projecting legs 12
in the first action, and to bend them to desired orientation
in with respect to the support element 11 in the second
action. Alternatively, it may be feasible to water jet the
material to shape the projecting legs 12 in the first action,
and to bend them to desired orientation in with respect
to the support element 11 in the second action. The pro-
jecting legs 12 are usually introduced into at least three
consecutive tubes 4. The projecting legs 12 enter the
tube 4 so that they penetrate the cross- section of the
header 2, 3 as presented in the Fig. 2. The projecting
legs 12 are deployed in the tubes 4, so that they remain
in a contact with the inner walls of the tube 4, and at least
one side of the inner wall 5 if the tube 4 comprises it. The
projecting legs 12 may comprise a beveled ends to facil-
itate introducing the tube reinforcement into the tubes 4.
[0047] Fig. 3 presents an exploded view of the exem-
plary tube reinforcement 10 pre-inserted into the open
ends of the tubes 4. The tube reinforcement 10 comprises
at least one opening section 30. The opening section 30
has an essentially rectangular shape, wherein the longer
sides are substantially parallel to the transverse walls of
the support portion 11. The opening section 30 is of a
size substantially equal to the inner perimeter of the open
end of the tube 4. In other words, the outline of the open-
ing section 30 corresponds to the inner perimeter of the
open end of the tube 4. This includes also the tube 4
comprising the inner wall 5, wherein the inner perimeter
of the open end of the tube 4 would be delimited by the
sum of inner perimeters of two adjacent channels, which
are divided by the inner wall 5.
[0048] The opening section 30 enables fluidal commu-
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nication between the tube 4 and the tanks 40, 50 by at
least one opening 6, 7 comprised therein. In the majority
of the applications, the openings 6, 7 may be aligned in
series and parallelly to the open end of the adjacent tube
4. Alternatively, the openings 6, 7 adjacent to the same
tube 4 may be inclined with respect to the tube 4 and
shifted with respect to each other substantially in the di-
rection of the consecutive tubes 4, as presented in the
Fig. 3. This allows to improve rigidity of the plate com-
pared to non-shifted arrangement by limiting the length
of relatively thin wall portions between the openings 6,
7. Using shifted openings 6, 7 in some applications may
be beneficial in terms of e.g. pressure drop. The number
of the openings 6, 7 in the single opening section 30 may
be increased by at least one in reference to the number
of the inner walls 5 comprised within the single tube 4.
The openings 6, 7 are configured to fluidly communicate
the tanks 40, 50 with the tube 4, in particular the tube 4
which is in the nearest vicinity of the opening 6, 7. As
shown in the Fig. 3, the projecting legs 12 may protrude
from the opening 6, 7, because the opening section 30
with the openings 6, 7 and the projecting legs 12 may
comprise the common portions.
[0049] Further, the projecting legs 12 may protrude
from the openings 6, 7 in at least two different ways. One
pair of projecting legs 12 carried out from the opening 6,
7 may be separated along the axis of symmetry of the
opening 6, 7 being perpendicular to its longer side. In
other words, the protruding legs 12 may be cut and bent
in the middle of the opening. As the consequence, the
length of the projecting legs 12 protruding from the open-
ing section 30 is substantially equal to the half of length
of a longer side of the opening 6, 7. The one pair of pro-
jecting legs 12 carried out from the opening 6, 7 may also
be separated along the axis of symmetry of the opening
6, 7 being parallel to its longer side, so that the projecting
legs 12 are deployed alternately with respect to each
other, as shown in the Fig. 3. As the consequence, the
length of the projecting legs 12 protruding from the open-
ing section 30 is substantially equal to the length of the
longer side of the opening 6,7. It is highly notable that
the length between the terminal end of the projecting leg
12 and the surface of the support element 11 opposite
thereto is greater than the length between the inner sur-
face of the header 2,3 and the surface of the support
element 11 opposite thereto. The surface of the support
element 11 should be regarded as the surface not occu-
pied by the projecting legs 12. i.e. opposite to the main
direction of projection of the projecting legs 12.
[0050] The method of deployment of the alternate pro-
jecting legs 12 may be preferred for the shifted openings
6, 7 deployment, so that the projecting legs 12 comprised
in one opening section 30 would be aligned linearly with
respect to the open ends of the tube 4.
[0051] Both methods of deploying the projecting legs
12 may be advantageous in certain circumstances. In
the first example, the protruding legs 12 are shorter than
in the second example, but they are thicker and less vul-

nerable for deformations, as the width of the projecting
legs 12 is substantially equal to shorter side of the open-
ing section 30.
[0052] In the second example, the projecting legs 12
are longer than in the first example, but they are able to
penetrate deeper into the tube 4 to increase the contact
area between the projecting legs 12 and the inner side
of the tube 4, as the width of the projecting legs 12 is
substantially equal to half of the shorter side of the open-
ing section 30.
[0053] Alternatively, one pair of projecting legs 12 car-
ried out from the opening 6, 7 may be separated along
the diagonal axis of the opening 6, 7 forming spiky-
shaped projecting legs 12, however, this form of legs
would be undesired due to complicated production proc-
ess.
[0054] The subject of an invention may be produced
also in a different way as shown in Figs 4-6.
[0055] The tube reinforcement 10 can be made of at
least two segments which remain materially connected
with each other. The single segment is substantially a
single support element 11 comprising the projecting legs
12. In some applications, it is possible to make a tube
reinforcement 10 presented in Figs 4-6 out of the single
sheet of metal.
[0056] The support element 11 presented in the Figs
4-6 usually comprises four sides, wherein each side has
its surface, i.e. an upper surface S1, a lower surface S2,
two side surfaces S3, S3’, and two terminal surfaces S4,
S4’. The upper side S1 faces the tank 40, 50 and the
lower surface S2 faces the headers 2, 3. The planes de-
limited by the side surfaces S3, S3’ are parallel to the
planes delimited by the protruding legs 12 introduced into
the same tube 4, and the planes delimited by the terminal
surfaces S4, S4’ are parallel to the plane delimited by
the protruding legs 12 introduced into the same side of
the neighboring consecutive tubes 4.
[0057] The term "surface" could be analogically ap-
plied in embodiments presented in the Figs 1-3, however,
the wording used for describing essential features thereof
is sufficient.
[0058] Figs. 4-6 show the tube reinforcements 10 com-
prising, amongst others, the support elements 11, the
projecting legs 12 protruding from the support element
11, and at least one bar 15a, 15b configured to immobilize
at least two support elements 11 with respect to each
other.
[0059] Each of the support elements 11 may comprise
at least one through hole which facilitates the insertion
process of the tube reinforcement 10 into the tubes 4. In
the embodiments presented in the Figs 4-6, the tube re-
inforcements 10 comprise two through holes deployed
symmetrically and penetrating the support elements 11
towards the header 2, 3.
[0060] The shape of the support elements 11 may be
considered as essentially rectangular, although the up-
per surface S1 and the lower surface S2 widens in the
vicinity of the projecting legs 12. This allows to increase
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the ratio between the spread of the projecting legs 12 of
the support element 11 introduced into consecutive tubes
4 and the spread of the side surfaces S3 and S3’ of the
support element 11. Consequently, the support portions
11 comprise an arched portion 14 connecting the pro-
jecting legs 12 with the side surfaces S3, S3’ of the sup-
port portions 11. It further allows an undisturbed fluid
transfer between the tube 4 and the tanks 40, 50 by pre-
venting the support element 11 from blocking the ends
of the tube 4. In other words, the arched portion 14 of the
neighboring support portions 11 are deployed symmet-
rically between the two adjacent tubes 4 so that the fluidal
communication between the tubes 4 and the tanks 40,
50 is enabled.
[0061] The projecting legs 12 protruding from the sup-
port elements 11 comprise a length, a width, and a thick-
ness, wherein the width of the projecting leg 12 is usually
greater than its thickness and the length is greater than
width and thickness. The thicker projecting legs 12 sig-
nificantly limit unwanted bending thereof and also in-
crease contact surface between the tube reinforcement
10 and the inner wall of the tube 4.
[0062] It has been already mentioned that the project-
ing legs 12 are introduced into at least three consecutive
tubes 4, so the invention presented in the Figs 4-6 re-
quires a connecting of at least two segments.
[0063] The tube reinforcement 10 usually comprises
at least two projecting legs 12 introduced into the same
tube 4 that are deployed on the opposite terminal side
surfaces S3, S3’ of the support element 11.
[0064] Fig. 4 presents an example of the tube rein-
forcement 10 comprising several segments immobilized
with respect to each other by the means of the bar 15a
extending perpendicularly to the projecting legs 12. The
bar 15a may be deployed symmetrically between the ter-
minal surfaces S4 and S4’ and connected to the upper
surfaces S1 of the consecutive support elements 11 by
the means of e.g. brazing. Alternatively, the bar 15a may
be integral with the upper surfaces S1 of the consecutive
support portions 11.
[0065] Alternatively, the bar 15 may be integral with
the lower surfaces S2 of consecutive support portions 11
to provide a distancing means between the tube 4 and
the tube reinforcement 10.
[0066] The term "integral" means that there is a con-
solidated connection between at least two elements, so
that distinguishing these elements or the means of con-
necting them is impossible.
[0067] Fig. 5 presents an example of the tube rein-
forcement 10 comprising several segments immobilized
with respect to each other by the means of the integrated
bar 15a extending perpendicularly to the projecting legs
12. The integrated bar 15a may be deployed symmetri-
cally between the terminal surfaces S4 and S4’ and it
may connect the side surface S3’ of one support element
11 with the side surface S3 of the consecutive support
element 11.
[0068] Fig. 6 presents an example of the tube rein-

forcement 10 comprising several segments immobilized
with respect to each other by the means of the two inte-
grated bars 15a, 15b extending perpendicularly to the
projecting legs 12. The integrated bars 15a, 15b may be
deployed symmetrically with respect to each other. In the
embodiment presented in the Fig. 6, the first bar 15a
connects the consecutive terminal surfaces S4 of one
side of the support portion 11 and the second bar 15b
connects the consecutive terminal surfaces S4’ of the
other side of the support portion 11.
[0069] The heat exchanger 1 may also comprise at
least one unreinforced tube (not shown) deployed be-
tween the subsequently projecting legs 12 of the tube
reinforcements 10. The term "unreinforced" refers to at
least one tube 4, which is in the perimeter of the tube
reinforcement 10, but the projecting legs 12 are of re-
duced length or not provided at all, so that they do not
reach the inner walls of the tube 4 and do not come into
contact with them.
[0070] Other variations to the disclosed embodiments
can be understood and effected by those skilled in the
art in practicing the claimed invention, from a study of
drawings, the disclosure, and the appended claims. The
mere fact that certain measures are recited in mutually
different dependent claims does not indicate that a com-
bination of these measures cannot be used to the advan-
tage.

Claims

1. A heat exchanger (1) in particular for a motor vehicle
comprising:

- a first header (2),
- a first tank (40) assembled with the first header
(2),
- a second header (3),
- a second tank (50) assembled with the second
header (3),
- a plurality of tubes (4) deployed in parallel to
each other between the first header (2) and the
second header (3), the tubes (4) comprising
open ends received in the headers (2,3), and
- at least one tube reinforcement (10),

characterised in that,
the tube reinforcement (10) comprises a support el-
ement (11) and a plurality of projecting legs (12) pro-
truding substantially perpendicularly from the sup-
port element (11), wherein the projecting legs (12)
are introduced into at least three tubes (4) so that
they are in contact with the inner walls of the tubes
(4).

2. The heat exchanger (1) according to any of the pre-
ceding claims, wherein the projecting legs (12) are
introduced into at least three consecutive tubes (4).
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3. The heat exchanger (1) according to any of the pre-
ceding claims, wherein the tube reinforcement (10)
comprises at least one opening section (30), the
opening section (30) comprising at least one opening
(6,7) configured to fluidly communicate tank (40, 50)
with the tube (4) adjacent to said opening (6, 7),
wherein the opening (6,7) comprises two shorter
sides from which the projecting legs (12) protrude,
and two longer sides deployed between the project-
ing legs (12).

4. The heat exchanger (1) according to claim 3, wherein
the opening section (30) is of a size substantially
equal to the inner perimeter of the open end of the
tube (4).

5. The heat exchanger (1) according to any of the pre-
ceding claims, wherein the opening section (30)
comprises at least two openings (6,7) which are
aligned in series and parallelly to the open end of
the adjacent tube (4).

6. The heat exchanger (1) according to any of the pre-
ceding claims, wherein the openings (6,7) adjacent
to the same tube (4) are inclined with respect to the
tube (4) and shifted with respect to each other in the
direction of the consecutive tubes (4).

7. The heat exchanger (1) according to claim 3, wherein
the length of the projecting legs (12) protruding from
the opening section (30) is substantially equal to the
half of length of a longer side of the opening (6,7).

8. The heat exchanger (1) according to claim 3, wherein
the length between the terminal end of the projecting
leg (12) and the surface of the support element (11)
opposite thereto is greater than the length between
the inner surface of the header (2,3) and the surface
of the support element (11) opposite thereto.

9. The heat exchanger (1) according to claim 1, wherein
the tube (4) comprises an inner wall (5) deployed
between the two opposite walls of the tube (4),
wherein at least one of the projecting legs (12) is
introduced into the tube (4) in the vicinity of the inner
wall (5) so that it is in a contact with the inner wall (5).

10. The heat exchanger (1) according to claim 1, wherein
the support element (11) comprises an upper surface
(S1), a lower surface (S2), two side surfaces (S3,
S3’), and two terminal surfaces (S4, S4’), wherein
the upper side (S1) faces the tank (40, 50), the lower
surface (S2) faces the headers (2, 3), the side sur-
faces (S3, S3’) are parallel to the protruding legs (12)
introduced into the same tube (4), and the terminal
surfaces (S4, S4’) are parallel to the protruding legs
(12) introduced into the neighboring tubes (4).

11. The heat exchanger (1) according any of the preced-
ing claims, wherein the tube reinforcement (10) com-
prises at least one bar (15a, 15b) extending perpen-
dicularly to the projecting legs (12), the bar (15a)
being configured to immobilize with respect to each
other at least two support portions (11).

12. The heat exchanger (1) according to claim 14,
wherein the bar (15a, 15b) is integral with at least
one of the surfaces of the support portions (11).

13. The heat exchanger (1) according to claim 15,
wherein the bar (15) is integral with the side surfaces
(S3, S3’) of the neighboring support portions (11).

14. The heat exchanger (1) according to claim 15,
wherein the bar (15) is integral with the terminal sur-
faces (S4, S4’) of the neighboring support portions
(11).

15. The heat exchanger (1) according to any of the pre-
ceding claims, comprising at least one unreinforced
tube deployed between the subsequently projecting
legs (12) of the tube reinforcement (10).
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