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(57) Abstract: The invention is about a heat exchanger (1) for thermally treating a vehicle cabin, the heat exchanger (1) comprises a
core portion (2) made of at least a plurality of tubes (6) and a plurality of fins (8), the heat exchanger (1) comprises at least one header
tank (4) located at one end of the core portion (2), the header tank (4) comprises at least a collecting plate (14) which have a U-shape, a
cover plate (16) connected to the collecting plate (14) and at least one cap plate (18) which is located at one longitudinal end (34) of the
header tank (4), the collecting plate (14) and the cover plate (16) are linked together by an overlapping portion (44) and the cap plate
(18) is maintained in position within the header tank (4) by a tongue (46) made in continuation of the overlapping portion (44).
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Description

Title: Heat exchanger

The present invention relates to a heat exchanger used for a cabin of a vehicle or

the like which improves the reliability of a header tank of such heat exchanger.

In general, a heat exchanger is composed of a plurality of tubes connected between
a pair of header tanks and installed on a flow path of an air conditioning or heating
system. The heat exchanger is configured to exchange heat throughout the heat
exchanger in the process of exchanging cold air flowing into the room with hot
water heated by an engine. The hot water coming from the engine is then canalized
by the header tank of the heat exchanger before being distributed into each tube of
the plurality of tubes. In order to ensure the sealing of the heat exchanger, it is
known to pre-assemble the heat exchanger with all the parts comprising a layer of

clad, before proceed to its brazing in a furnace.

The use of the hot water coming from the engine presents the drawback of being
corrosive for the header tank. Indeed, hot water from the engine is usually glycol
water which have some corrosive properties, the header tank usually being
manufactured in a metal structure. It is known to use an anticorrosive layer in the
volume define by the header tank for protect his metallic structure from the
contact with the glycol water. Moreover, the anticorrosive layer is disposed inside

the header tank before its brazing.

This kind of heat exchanger using the anticorrosive layer requires a perfect sealing
of the header tank to avoid any mixture of the anticorrosive layer located inside the
header tank with the clad layer located on other faces of the header tank, during
the brazing process. The means known to date are usually ineffective and increase
the dimensions of the heat exchanger which is in inadequation with the general

goal of volume reduction of a heat exchanger.

In view of the above problems, the present invention improves the sealability of the
header tank to the heat exchanger while reducing the dimensions of the header tank.
In order to achieve the above object, the present invention is about a heat exchanger
for thermally treating a vehicle cabin, the heat exchanger comprises a core portion

made of at least a plurality of tubes and a plurality of fins, the heat exchanger
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comprises at least one header tank located at one end of the core portion, the header
tank comprises at least a collecting plate which have a U-shape, a cover plate
connected to the collecting plate and at least one cap plate which is located at one
longitudinal end of the header tank, the collecting plate and the cover plate are
linked together by an overlapping portion, the collecting plate, the cover plate and
the cap plate are defining an internal volume of the header tank that is hydraulically
communicating with the core portion, the heat exchanger is characterized in that the
cap plate is at least partially mounted inside the internal volume and maintained in

position by a tongue made in continuation of the overlapping portion.

In the core portion of the heat exchanger, each tube from the plurality of tubes is
disposed alternatively with each fin of the plurality of fins. Indeed, the heat
exchanger is configured so that a high temperature fluid heat flows through the
tubes from the header tank and so that the high temperature fluid is able to
exchanges heat with a cold air passing through the fins to the vehicle cabin. The
header tank is configured to receive the high temperature fluid from an engine of a

vehicle before being dispenses into each tube.

The header tank has a main elongation direction which is called the longitudinal
direction of the header tank. The at least one cap plate is located to one longitudinal

end of the header tank, relative to its longitudinal direction.

We take advantage of the configuration of the tongue which is made in the
continuation of the overlapping portion in a manner that the fixation of the cover
plate and the cap plate within the header tank may be realized during the same
operation and in an easy way which doesn’t increase the general dimensions of the
header tank.

According to the invention, the cap plate comprises an external face facing an
external environment of the header tank, the tongue being in contact with the

external face of the cap plate.

It is understood that the tongue locks the position of the cap plate at least in part
inside the internal volume of the header tank. More precisely, the tongue locks the

cap plate in position relative to the longitudinal direction of the header tank.

According to the invention, the overlapping portion and the tongue are made out of

the collecting plate.



10

15

20

25

30

WO 2022/017739 PCT/EP2021/067902

According to an alternative to the invention, the overlapping portion and the tongue

are made out of the cover plate.

According to the invention, the heat exchanger comprises a connecting portion that
links the overlapping portion to the tongue. In other words, the connecting portion
is overlapped a thickness of the cap plate. The connecting portion is in continuity of

the overlapping portion and of the tongue.

According to an alternative of the invention, the heat exchanger comprises a slot
between the overlapping portion and the tongue. The slot is made so that it is in
front of the thickness of the cap plate. We take advantage of this configuration of the

heat exchanger in that it eases the folding of the tongue.

According to the invention, at least the overlapping portion and/or the tongue is a

curved portion.

According to an advantageous embodiment of the invention, both of the overlapping
portion and the tongue are a curved portion, visible in a plan perpendicular to a
main elongation plan of the header tank, the main elongation plan of the header

comprising the longitudinal direction of it.

According to the invention, the overlapping portion is defined by a first radius of
curvature and the tongue is defined by a second radius of curvature, the second

radius of curvature is being lower than the first radius of curvature.

According to the invention, the cap plate comprises at least one shoulder that is

nested at least in the collecting plate and/or in the cover plate.

The shoulder comprises at least a bearing surface against which the collecting plate

or the cover plate rests.

According to the invention, the shoulder is nested in the cover plate and that the cap

plate is fully located inside the internal volume of the header tank.

It is understood that the cover plate is in contact against the bearing surface of the

shoulder.

According to an alternative of the invention, the shoulder is nested in the collecting

plate and the cap plate is fully located inside the cover plate.

It is understood that at least one part or the collecting plate is in contact against the
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bearing surface of the shoulder.

According to an example of the invention, a height of the bearing surface of the
shoulder measured along a main elongation direction of the tubes is lower than a
height of the cap plate measured along the main elongation direction of the tubes
between two vertical ends of the cap plate relative to the main elongation direction
of the tubes.

According to these two alternatives of the invention, a width of the cap plate
measured along a line perpendicular to the longitudinal direction of the header tank
and the main elongation direction of the tubes is lower than a width of the collecting
plate measured along a line perpendicular to the longitudinal direction of the header

tank and the main elongation direction of the tubes.

According to an example of the invention, the height of the cap plate measured along
the main elongation direction of the tubes is lower than a height of the collecting

plate measured along the main elongation direction of the tubes.

According to the invention, the cover plate comprises an internal surface facing the
internal volume, an anticorrosion layer being layered against the internal surface of
the cover plate. The anticorrosion layer is layered against the internal surface of the

cover plate up to the shoulder of the cap plate.

Moreover, an internal face of the cap plate facing the internal volume of the header
tank, that is to say opposite to the external face relative to the longitudinal direction
of the header tank, and an inside face of the collecting plate which is facing the

internal volume, comprise an anticorrosion layer.

According to the invention, the collecting plate comprises at least one lug that
extends inside the internal volume defined by the header tank, the cover plate

resting at least partially against the lug.

According to the invention, the cap plate comprises a hole that receives a pipe. The
pipe is configured to allow the entry or the exit of the high temperature fluid in or

from the internal volume of the header tank of the heat exchanger.

According to the invention, the collecting plate comprises a back wall in which at
least one tube insertion hole is formed, the cover plate being located at the opposite

of the back wall relative to a perpendicular line of a main back wall plan of the header
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tank.

The invention is also about a mounting process of a heat exchanger according to one
of the preceding characterize, in which, during a first step, the collecting plate is pre-
assembled to the core portion, during a second step, the cap plate is inserted in a
longitudinal end of the header tank, during a third step, the cover plate is covering
the collecting plate and during a fourth step, the overlapping portion is bended over
the cover plate and/or the tongue is folded in order to contact an external face of the

cap plate.

According to the mounting process of the heat exchanger, in which during a

subsequent step after the fourth step, the heat exchanger is brazed.

Before the pre-assembling steps of the heat exchanger, a clad layer is layered on each
part which composes the heat exchanger. More precisely, the clad layer and the
anticorrosion layer are laminated before machining parts which composes the heat
exchanger. The clad layer allows to attach all parts of the heat exchanger all together,

in one single step.

It is understood that the integrality of the heat exchanger is brazed, the clad layer of
on part of the header tank, the cap plat for example, being melted with the clad layer
of another part of the header tank, for example the collecting plate and/or the cover
plate. Moreover, the anticorrosion layer is layered on the face of the parts that are

facing the internal volume of the header tank, as it was said previously.
[Fig 1] is a perspective view of a heat exchanger according to the invention;

[Fig 2] is a side view of a header tank of the heat exchanger of figure 1, showing an

example of cap plate;

[Fig 3] is another side view of the header tank of the heat exchanger, showing a

collecting plate and a cover plate;

[Fig 4] is a longitudinal sectional view of a part of the header tank, showing the cap

plate, the cover plate and the collecting plate;
[Fig 5] is a first transversal sectional view of the cap plate;

[Fig 6] is a second transversal sectional view of the cap plate;
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[Fig 7] is a perspective view of the header tank showing a cap plate according to

another example of the invention;

[Fig 8] is a perspective view of the header tank, showing steps of a mounting

process of the heat exchanger.

Figure 11is a perspective view showing a heat exchanger 1 according to an
embodiment of the present invention. The heat exchanger 1 comprised a core
portion 2 and at least one header tank 4. The core portion 2 of the heat exchanger 1
comprises at least a plurality of tubes 6, a plurality of fins 8 and a side plate 10.
More precisely, the core portion 2 is formed by alternately each tube 6 of the
plurality of tubes 6 with each fin 8 of the plurality of fins 8, in multiple layers. A
first side plate 10a and a second side plate 10b are provided on both end surface of
the core portion 2 in the direction which the tubes 6 and the fins 10 are alternately
arranged. It is understood that the first side plate 10a and the second side plate
10b close the volume of the core portion 2 along a direction perpendicular to a

main elongation direction U of the tubes 6 of the core portion 2.

The heat exchanger 1 is configured so that a high temperature fluid flows through
the tubes 6 and so that the high temperature fluid is able to exchanges heat with a
cold air passing through the fins 8, and sent to a vehicle cabin. In order to dispense
the high temperature fluid into the tubes 6, the header tank 4 is configured to
receive the said high temperature fluid from an engine of a vehicle before being
dispenses into the tubes 6. According to the illustrated example of the invention,
the heat exchanger 1 comprises a first header tank 4a and a second header tank 4b
each located at one end of the plurality of the tubes 6, relatives to them main
elongation direction U and called thereafter the vertical direction V of the header
tank 4. Each of the first header tank 4a and the second header tank 4b is arranged

so that it covers the whole ends of the tubes 6 which it facing.

It is understood that the first header tank 4a receives the high temperature fluid
from the engine by means of a first pipe 12a, and that the second header tank 4b
collects the fluid relieved of his heat from the tubes 6 so that it discharges the said
fluid outside the heat exchanger 1 by means a second pipe 12b. We define a main
elongation direction of these two header tanks 4a, 4b, which is called thereafter

longitudinal direction L of the header tank 4, said longitudinal direction L being
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parallel to the direction in which the tubes 6 and the fins 8 are alternatively
arranged. So, each of the first pipe 12a and of the second pipe 12b is arranged at a

longitudinal end of the header tank 4 in which he is united.

The header tank 4 will now be described with the figures 2 to 7 showing different
points of views of the header tank 4. More precisely, figures 2, 3 and 7 are side
views of the header tank 4, figure 4 is a longitudinal section view of the header
tank 4 along a X-X plan illustrated in figure 1 and figures 5 and 6 are transversal
sectional views of the header tank 4 along respectively a A-A plan and a B-B plan
illustrated in figure 4. Moreover, it is understood that only one of the first header
tank 4a or of the second header tank 4b will be described in detail, but that all of
the characteristics described for one header tank apply to the other header tank.
Indeed, in the following description we will use the term of header tank 4 to

designate irrespectively the first header tank 4a and the second header tank 4b.

The header tank 4 comprises at least a collecting plate 14, visible in figure 2, which
is U-shaped seen in a sectional view, a cover plate 16 and a cap plate 18. The
collecting plate 14 comprise at least a back wall 20 and two transversal plates 22,
the back wall 20 extending in a main plan, the longitudinal direction L of the
header tank 4 being his mainly extension direction, in recovery of the tubes 6.
Furthermore, at least one tube insertion hole 24 is formed into the back wall 20 of
the collecting plate 14 so that the tube insertion hole 24 is fitted onto one end of
one tube 6 of the core portion 2. According to the illustrating example of the
invention, a plurality of tube insertion holes 24 are arranged through the back wall
20, each hole from the plurality of the tube insertion holes 24 is configured to
cooperate with one end of one tube 6 of the plurality of tubes 6. It is understood
that the back wall 20 of the collecting plate 14 comprising the plurality of tube
insertion holes 24, allow the hydraulic communication between the header tank 4

and the plurality of tubes 6 of the core portion 2.

A first transversal plate 22a and a second transversal plate 22b extend
perpendicularly from an end of the back plate 20 and in a main plan, the
longitudinal direction L of the header tank being his mainly extension direction,
and so that the collecting plate 14 is having the U-shape section. The collecting

plate 44 comprised an inside face 26 which is facing the volume define by the U-
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shape of the said collecting plate 14. At least one lug 28, visible in figure 3, is
formed on the inside face 26 of the first transversal plate 22a and/or on the second
transversal plate 22b of the collecting plate 14. According to an illustration of the
invention, a plurality of lugs 28 are formed on the inside face 26 of the first
transversal plate 22a and a plurality of lugs 28 are formed on the inside face 26 of
the second transversal plate 22b. The plurality of lugs 28 are arranged along the
longitudinal direction L of the header tank 4, and are formed so that they are able

to support the cover plate 16 of the header tank 4.

The cover plate 16 of the header tank 4 extends in a plan, the longitudinal direction
L of the header tank 4 being his mainly extension direction, and comprises a first
curvy end 30a and a second curvy end 30Db, visible in figure 6. More precisely, each
of the first curvy end 30a and the second curvy end 30b is formed so that they are
in contact respectively with the first transversal plate 22a and the second
transversal plate 22b of the collecting plate 14. As it is illustrated, and according of
the example of the invention, the first curvy end 30a and the second curvy end 30b
are respectively at least in part in contact with the inside face 26 of the first
transversal plate 22a and the second transversal plate 22b. It is understood that
the curvy ends 30a, 30b of the cover plate 16 are in contact against the plurality of
lugs 28 which are formed on the transversal plate 22 of the collecting plate 14, as it

was said before.

The lugs 28 maintain the cover plate 16 in an overlapping position with the
collecting plate 14, so that the cover plate 16 participates to define a header tank’s
4 internal volume 32. It is understood that the internal volume 32 of the header
tank 4 is the volume where the fluid is collected from the engine of the vehicle or

from the plurality of tubes 6.

In order to close longitudinally the internal volume 32, the header tank 4
comprises the at least one cap plate 18, visible in figures 2 and 7. According to the
illustrating examples of the invention, the header tank 4 comprises a first cap plate
18a and a second cap plate 18b, each respectively located at one longitudinal end of
the header tank 4. More precisely, the first cap plate 18a is located to a first
longitudinal end 34a of the header tank 4 and the second cap plate 18b is located
to a second longitudinal end 34b of the header tank 4. Thereby, the first cap plate
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18a and the second cap plate 18b participate to define the internal volume 32 of the

header tank 4.

In the following description, the second cap plate 18b will be described, the first

cap plate 18a will be describe later in the following description.

The cap plate 18, visible in figure 5, has a substantially parallelepiped shape and
we define a height H1 of the cap plate 18 measured along a line parallel to the
vertical direction V of the header tank 4. More precisely, the height H1 of the cap
plate 18 is measured between two ends of the cap plate 18, relative to the vertical
direction V of the header tank 4. Moreover, the cap plate 18 comprised a width W1
measured along a line perpendicular to the vertical direction V and to the
longitudinal direction L of the header tank 4, and called thereafter the transversal
direction T of the header tank 4. The width W1 of the cap plate 18 is measured
between the most external ends of the cap plate 18, relative to the transversal

direction T of the header tank 4.

In the same way, the collecting plate 14 comprised a height H2 measured along a
line parallel to the vertical direction V of the header tank 4, and a width W2 of the
collection plate 14, measured along a line parallel to the transversal direction T of
the header tank 4. The width W2 of the collecting plate 14 is measured between the
insides faces 26 of the first transversal plate 22a and the second transversal plate

22D of the collecting plate 14.

According to an aspect of the invention, the height H1 of the cap plate 18 is lower
than the height H2 of the collecting plate 14, and the width W1 of the cap plate 18
is lower than the width W2 of the collecting plate 14. It is understood that the cap
plate 18 is designed to be at least partially mounted inside the internal volume 32
of the header tank 4.

The cap plate 18 comprises also an internal face 36, visible in figure 4, which facing
the internal volume 32 of the header tank 4, and an external face 38 facing an
external environment of the header tank 4. As it is illustrated in figure 4, the cap
plate 18 comprises at least one shoulder 40 which is form in the internal face 36 of
the cap plate 18 and so that the shoulder 40 is nested at least onto the collecting

plate 14 or the cover plate 16.
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According to the illustrating example of the invention, the shoulder 40 is designed
so that it is nested on to the cover plate 16. In other words, the shoulder 40 of the
cap plate 18 comprises a bearing surface 43 which is facing the cover plate 16, the
bearing surface 43 comprising a height H3 measured along a line parallel to the
vertical direction V of the header tank 4, between a end of the cap plate relative to
the vertical direction V of the header tank 4 and the bearing surface 43. The height
H3 of the bearing surface 43 is lower than the height Hi1 of the cap plate 18 and is
designed so that the bearing surface 43 of the cap plate 18 rests at least partially

against the cover plate 16.

A material cut 42, visible in figure 6, is provided in the cap plate 18 so that the
material cut 42 is arranged around the first curvy end 30a and/or the second curvy
end 30D of the cover plate 16. A first material cut 42a and a second material cut
42b is arranged so that it form a rounded in the material of the cap plate 18
adapted to receive respectively each of the first curvy end 30a and the second curvy
end 30b of the cover plate 16. Thereby, the material cut 42 comprise a height H4
measured along a line parallel to the vertical direction V of the header tank 4, the
height H4 of the material cut 42 is lower than the height H1 of the cap plate 18 and
lower than the height H3 of the bearing surface 43 of the shoulder 40. The material
cut 42 facilitates the assembly of the cover plate 18 at least inside the internal

volume 32 of the header tank 4 when the cover plate 16 is previously mounted.

We take advantage of these characteristics of the cap plate 18, in that the said cap
plate 18 may be fully located inside the internal volume 32 of the header tank 4.
Thereby, the cap plate 18 doesn’t increase the dimensions of the header tank 4
thanks to the fact that it is integrated into the internal volume 32 of the header
tank 4. In other words, the longitudinal extension of the header tank 4 is not
increased by the installation of the cap plate 18. Moreover, the layout of the cap
plate 18 inside the internal volume 32 of the header tank 4 participates to increase

the sealing of it.

In order to link together the cover plate 16 and the collecting plate 14, the header
tank 4 comprises at least an overlapping portion 44. Moreover, in order to
maintained the cap plate 18 at least in part inside the internal volume 32 of the

header tank 4 and with its shoulder 40 nested in the cover plate 16, the header



10

15

20

25

30

WO 2022/017739 PCT/EP2021/067902

11

tank 4 comprises at least one tongue 46, visible in figure 3, made in continuation of

the overlapping portion 44.

The overlapping portion 44 of the header tank 4 is, in this example of the
invention, located at least at one free end of one of the transversal plates 22 of the
collecting plate 14 and at least at one free end of one of the curvy ends 30 of the
cover plate 16. According to the illustrating example of the invention, each of the
first transversal plate 22a and of the second transversal plate 22b comprises an
overlapping portion 44 at its free end. More precisely, the overlapping portion 44
extends in the longitudinal direction L of the header tank 4, from the free ends of
the transversal plates 22 and from the free ends of the curvy ends 30 of the cover
plate 16. It is understood that the overlapping portion 44 may be a curved portion

configured to be in contact with the cover plate 16.

The overlapping portion 44 has the function to maintain the cover plate 16 relative
to the vertical direction V of the header tank 4 in a first direction, while the lug 28
have the function to maintain the cover plate 16 relative to the vertical direction V

of the header tank 4 in a second direction, opposite to the first direction.

As it is show in figure 3, the overlapping portion 44 comprised at least a gear tooth
45 provided from the free ends of the first transversal plate 22a and the second
transversal plate 22b. The gear tooth 45 comprised a plurality of teeth between
each is provided a space 47, so that it facilitates the folding of at least a part of the

overlapping portion 44.

The tongue 46 which is made in continuation of the overlapping portion 44,
relative to the longitudinal direction L of the header tank, is in contact against the
external face 38 of the cap plate 18. It is understood that the overlapping portion
44 and the tongue 46 are made out of the collecting plate 14, a connecting portion
48, visible in figure 5, extending between the overlapping portion 44 and the
tongue 46. In others words, the overlapping portion 44 extends over the cover
plate 16, the connecting portion 48 is overlapping a thickness 50 of the cap plate 18
and the tongue 46 extends against the external face 38 of the cap plate 18. It is
understood that the tongue 46 constitutes also a curved portion of the collecting

plate 14.
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In another embodiment of the invention, not illustrated here, a slot may be form
between the overlapping portion and the tongue. The slot is made so that it is in
front of the thickness of the cap plate, so that the thickness of the cap plate is free
of any overlapping. In other words, the slot is a portion which is devoid of material

between the overlapping portion and the tongue.

We define a first radius of curvature R1 of the overlapping portion 44 and a second
radius of curvature R2 of the tongue 46, the radius of curvatures R1, R2 being
measured relative to a vertical plan of the header tank 4. According to the
invention, the second radius of curvature R2 is lower than the first radius of
curvature R1. It is understood that this characteristic of the second radius of
curvature R2 allows the tongue 46 to be in contact against the external face 38 of
the cap plate 18, even if the cap plate is inserted inside the internal volume of the
header tank.

Asitisillustrated in figure 2, the first cap plate 18a may comprise a hole 52 that
receives the first pipe 12a of the header tank 4. As it can be seen in figure 7, the
second cap plate 18b of the header tank 4 has the function to fully close the
internal volume 32 of the header tank 4, while the first cap plate 18a is configured
to allow the circulation of the fluid by the first pipe 12a inside the internal volume

32 of the header tank 4.

According to the invention, the cover plate 16 comprises an internal surface 54,
visible in figure 4, which faces the internal volume 32 of the header tank 4, an
anticorrosion layer 56, illustrated on figure 4, being layered against the internal
surface 54 of the cover plate 16. More precisely, the anticorrosion layer 56 is
layered against the internal surface 54 of the cover plate 16 up to the shoulder 40
of the cap plate 18. Moreover, the internal face 36 of the cap plate 18 and the inside
face 26 of the collecting plate 14 comprise also an anticorrosion layer 56. The
anticorrosion layer 56 is disposed in order to prevent the corrosion of the header
tank 4 due to contact with the high temperature fluid coming from the engine of
the vehicle. In addition to the anticorrosion layer 56, each part of the header tank 4
and the end of the fins 8 and the tubes 6 are layered by an external layer of clad,

not show here. The clad layer has the function to attach each part of the header
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tank 4 together and with the plurality of tubes 6 and fins 8 during the brazing

process.

A mounting process of the heat exchanger will now be described, relative to figure
8. It is understood that all the components of the heat exchanger used for the
mounting process are previously layered with the clad layer and the anticorrosion

layer as it was described previously.

During the first step of the mounting process, the collecting plate 14 of the header
tank 4 is pre-assembled to the core portion of the heat exchanger. More precisely,
each tube of the plurality of tubes is inserted inside the tube insertion hole form in
the back wall of the collecting plate 14. After the first step, the core portion,
including the tubes, the fins and the two side plates, is assembled with the

collecting plate 14 of the header tank 4.

During the second step of the mounting process, the cap plate 18 is inserted inside
the internal volume 32 of the header tank 4 at its longitudinal end 34. More
precisely, the first cap plate is inserted in the first longitudinal end of the header
tank 4 and the second cap plate 18b is inserted in the second longitudinal end 34b
of the header tank 4. The first cap plate which comprises the hole that receives the
pipe can be mounted directly with the pipe, or the said pipe can be mounted after

the first cap plate is inserted in the internal volume of the header tank.

During a third step of the mounting process, the cover plate 16 is mounted on the
header tank 4 in a manner where the cover plate is inserted inside the collecting
plate 14. Of course, the opposite way is also covered by the invention. More
precisely, the cover plate 16 is mounted on the collecting plate 14, so that each of
the first curvy end 30a and the second curvy end 30b is in contact respectively with
the inside face 26 of the first transversal plate 22a and the inside face 26 of the
second transversal plate 22b of the collecting plate 14. The cover plate 16 is
mounted so that each of the first curvy end 30a and the second curvy end 30b is in
contact against the plurality of lugs beard by the first transversal plate 22a and/or

the second transversal plate 22b.

Once the collecting plate 14, the cover plate 16 and the two cap plates 18 are
assembled together, a fourth step allows to pre-assembled all this parts together.

More precisely, during the fourth step, the overlapping portion 44 is bended. In,
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the specific example shown here, the overlapping portion 44 is made in a way that

the collecting plate 14 is bended over the cover plate 16.

According to an alternative of the invention, not illustrated, the overlapping
portion can be made in a way that the cover plate is bended over the collecting
plate. More precisely, each of the curvy ends of the cover plate is bended over each

of the ends of the transversal plates of the collecting plate.

The tongue 46 is folded in a manner to be in contact against the external face 38 of
the cap plate 18. It is understood that the bended and the folded respectively of the
overlapping portion 44 and the tongue 46 can be made simultaneously, but the
process as covered by the invention covers also the possibility where the

overlapping portion 44 or the tongue 46 are bended one after the other.

Finally, during a subsequent step after the fourth step, the heat exchanger is
brazed. During the brazing operation, the clad layer melts in order to attach all
parts of the header tank 4 together and with the core portion, in only one brazing

operation.

The invention is offering an advantageous effect in that the general dimensions of
the header tank is not increased by the cap plate and is arrangement inside the
internal volume of the header tank increase the sealing of the said header tank.
More precisely, the invention avoids any mixture between the anticorrosion layer
inside the header tank and the clad layer that can be located on external faces of
the header tank.
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CLAIMS

1. Heat exchanger (1) for thermally treating a vehicle cabin, the heat
exchanger (1) comprises a core portion (2) made of at least a plurality of tubes (6)
and a plurality of fins (8), the heat exchanger (1) comprises at least one header tank
(4) located at one end of the core portion (2), the header tank (4) comprises at least
a collecting plate (14) which have a U-shape, a cover plate (16) connected to the
collecting plate (14) and at least one cap plate (18) which is located at one
longitudinal end (34) of the header tank (4), the collecting plate (14) and the cover
plate (16) are linked together by an overlapping portion (44), the collecting plate
(14), the cover plate (16) and the cap plate (18) are defining an internal volume (32)
of the header tank (4) that is hydraulically communicating with the core portion (2),
the heat exchanger (1) is characterized in that the cap plate (18) is at least partially
mounted inside the internal volume (32) and maintained in position by a tongue

(46) made in continuation of the overlapping portion (44).

2. Heat exchanger (1) according to claim 1, wherein the cap plate (18)
comprises an external face (38) facing an external environment of the header tank

(4), the tongue (46) being in contact with the external face (38) of the cap plate (18).

3. Heat exchanger (1) according to claim 1 or 2, wherein the overlapping

portion (44) and the tongue (46) are made out of the collecting plate (14).

4. Heat exchanger (1) according to claim 1 or 2, wherein the overlapping

portion (44) and the tongue (46) are made out of the cover plate (16).

5. Heat exchanger according to one of the claims 1 to 4, comprising a

connecting portion (48) that links the overlapping portion (44) to the tongue (46).

6. Heat exchanger according to one of the claims 1 to 6, wherein at least the

overlapping portion (44) and/or the tongue (46) is a curved portion.

7. Heat exchanger according to claim 7, wherein the overlapping portion (44)
is defined by a first radius of curvature (R1) and the tongue (46) is defined by a
second radius of curvature (R2), the second radius of curvature (R2) is being lower

than the first radius of curvature (R1).

8. Heat exchanger (1) according to one of the claims 1 to 8, wherein the cap

plate (18) comprises at least one shoulder (40) that is nested at least in the collecting
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plate (14) and/or in the cover plate (16).

9. Heat exchanger (1) according to claim 9, wherein the shoulder (40) is
nested in the cover plate (16) and that the cap plate (18) is fully located inside the

internal volume (32) of the header tank (4)

10. Heat exchanger (1) according to claim 9, wherein the shoulder (40) is
nested in the collecting plate (14) and the cap plate (18) is fully located inside the

cover plate (16).

11. Heat exchanger (1) according to one of the claims 1 to 11, wherein the cover
plate (16) comprises an internal surface (54) facing the internal volume (32), an
anticorrosion layer (56) being layered against the internal surface (54) of the cover
plate (16).

12. Heat exchanger (1) according to one of the claims 1 to 12, wherein the
collecting plate (14) comprises at least one lug (28) that extends inside the internal
volume (32) defined by the header tank (4), the cover plate (16) resting at least
partially against the lug (28).

13. Heat exchanger according to one of the claims 1 to 13, wherein the cap plate

(18) comprises a hole (52) that receives a pipe (12).

14. Heat exchanger according to one of the claims 1 to 14, wherein the
collecting plate (14) comprises a back wall (20) in which at least one tube insertion
hole (24) is formed, the cover plate (16) being located at the opposite of the back

wall (20) relative to a perpendicular line of a main back wall plan of the header tank

(4).

15. Mounting process of a heat exchanger (1) according to one of the preceding
claims, in which, during a first step, the collecting plate (14) is pre-assembled to the
core portion (2), during a second step, the cap plate (18) is inserted in a longitudinal
end (34) of the header tank (4), during a third step, the cover plate (16) is covering
the collecting plate (14) and during a fourth step, the overlapping portion (44) is
bended over the cover plate (16) and/or the tongue (46) is folded in order to contact

an external face (38) of the cap plate (18).

16. Mounting process of the heat exchanger (1) according to claim 16, in which

during a subsequent step after the fourth step, the heat exchanger (1) is brazed.
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