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HEAT EXCHANGER WITH REINFORCING MEANS

The present invention relates to the field of heat exchangers, especially adapted
to equip an air conditioning circuit of motor vehicle or to cool down any component of

a vehicle.

Heat exchangers which equip air conditioning circuit of motor vehicle are
organized to allow neighboring circulation into two spaces separated of two different
fluids, in such a way to realize a heat exchange between the fluids without mixing
them. A kind of heat exchanger used in the motor field is the plate-type heat exchanger,
such heat exchanger being made by a pile of plates brazed between them and organized

to define spaces where the fluids circulate.

Inside heat exchangers and thermodynamic circuits which are linked to these
heat exchangers, fluids circulate with variable pressure, often high, about twenty bars.
These high pressures, and their variation, apply important efforts on the heat exchanger
components and on the thermodynamic circuit components, and especially the
admission and evacuation fluid pipes. In addition to this efforts, some vibrations caused
by movement of the vehicle are present, all this efforts and vibrations could, at the end,
cause damages to the heat exchange, raising the necessity of maintenance for the heat

exchanger.

Some solutions have been brought to solve this problem, for example with the
augmentation of the wall thickness of the heat exchanger or the pipes. But, those
solutions are not satisfactory because this augmentation of the wall thickness limits the

fluids circulation and increases the production cost of a heat exchanger.

The invention aim at proposing a unit that resists to the rise of pressure inside
the heat exchangers, and consequently to increase heat exchangers’ lifespan without the

drawbacks listed above.

The object of this invention is a heat exchanger for vehicle arranged to allow an

internal circulation of at least one fluid, comprising at least a heat exchanger bundle
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and at least a duct at least partially outside the heat exchanger bundle, the duct

penetrating into the heat exchanger bundle by a hole arranged in a terminal plate of the

heat exchanger bundle, the duct comprising at least a collar lining the hole,

characterized in that the heat exchanger comprises a reinforcing mean in touch with the

collar of the duct and with the terminal plate of the heat exchanger bundle.

Heat exchanger according to the invention comprises optionally at least one of

the following characteristics, taken alone or in combination :

the pipe is at least partially outside of the heat exchanger bundle. This means
that a part of the pipe extends outside of a zone where heat exchanges take
place between circulating fluids inside the heat exchanger,

the collar borders the hole made in the terminal plate. The collar leans on a
part of the terminal plate which delimits the hole. More specifically, the part
from the terminal plate where the collar has physical contact comprises a
neck which extends all around the hole. This neck may delimit the hole,

the reinforcing mean is organized to transfer at least a part of forces applied
on the pipe to the heat exchanger. For example, the reinforcing mean is
organized to increase contact areas between the pipe and the heat exchanger,

the reinforcing mean has an annular form, and stretches out all around the
pipe. In an example, such reinforcing mean is a ring that can be circularly
closed or opened. Peripheral edge of such a ring may comprise indentations,

the reinforcing mean comprises a lower surface in touch with the terminal
plate of the heat exchanger bundle,

the reinforcing mean comprises at least a first flat section and a second flat
section, the first flat section being at least in touch with the collar the duct,
the second flat section being at least in contact of the terminal plate. The first
flat section is the portion of the reinforcing mean arranged near the duct, the
second flat section being away from the duct with regard to the first flat
section,

the first flat section extends in a first plan, which is parallel to the second
plan in which extends the second flat section. The first plan is essentially

parallel to the second plan, taking into account tolerances of manufacturing
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of the reinforcing mean according to the invention. These tolerances may go
till an angle of 3°, but still being considered as parallel,

in an alternative, the first flat section and the second flat section extend in
inclined plans. Said in other words, these plans are secant one another,

the second flat section includes at least two radial extensions separated by at
least an interval. The radial extensions are regularly distributed around the
reinforcing mean. These radial extensions are going outside the reinforcing
mean,

the radial extensions are configured to increase the contact area of the
reinforcing mean on the heat exchanger. The radial extensions are more
particularly adapted to get in touch with the terminal plate of the heat
exchanger, whatever is its configuration. By this way, the reinforcing mean
is able to be used on a terminal plate that comprises at least a relief, radial
extensions coming to marry the forms of the relief,

the interval form a passage between a chamber delimited by the terminal
plate, the collar and the reinforcing mean, and an outside environment the
heat exchanger. This passage is configured to allow the evacuation of gases
appearing during the manufacturing of the heat exchanger according to the
invention, this manufacturing being made in particular by brazing,

the first flat section is interposed between the collar and a neck which
surrounds the hole of the terminal plate,

the reinforcing mean is formed of a flange delimited by a upper surface and
a lower surface. The upper surface is the surface of the flange turned outside
the heat exchanger, which is in a direction tending to go away from the heat
exchanger. The lower surface is the surface of the flange facing the heat
exchanger, which is in a direction which tends to get closer to the heat
exchanger. The lower surface and the upper surface are opposed one
another,

the reinforcing mean includes a first lower surface and the second lower
surface. More particularly, the above identified lower surface of the
reinforcing mean includes the first lower surface and the second lower

surface,
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- the first lower surface is contacting with the neck of the terminal plate, the
second lower surface being in touch with a portion of the terminal plate at
least partially, optionally totally, surrounding the neck,

- the first lower surface is contacting with the neck of the terminal plate, the
first lower surface is in touch with the collar of the duct,

- the upper surface of the reinforcing mean is in touch with the collar of the
duct,

- the neck of the terminal plate includes an inner face, the duct being in
contact to the inner face of the neck,

- the reinforcing mean is arranged outside of the heat exchanger. More
particularly, the reinforcing mean is completely outside of the bundle,

- the heat exchanger bundle is ended with a first terminal plate and with a
second terminal plate, the reinforcing mean being completely arranged
outside of a space delimited by the first terminal plate and by the second
terminal plate,

- the reinforcing mean is bound in solidarity to the duct and to the heat
exchanger by a metal of contribution. The reinforcing mean is brazed to the

heat exchanger,

The heat exchanger of the invention is having a first internal path adapted to a
refrigerant fluid and a second internal path adapted to a liquid coolant. In other words,

said heat exchanger may be called a fluid-cooled condenser.

The invention also concerns a vehicle equipped with a heat exchanger such as

described above.

Other characteristics, details and advantages of the invention will stand out
more clearly in the reading of the description given below for information purposes in

connection with drawings in which :

- the figure 1 is a view in perspective of a heat exchanger according to the

invention,

- the figure 2 is a view in perspective of the terminal plate, the duct and the

reinforcing mean according to the invention,
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- the figure 3 is a view in perspective of the reinforcing mean of the invention,

- the figure 4 is a view in section of a first variant of the invention, according to

plan I-I shown on figure 2,

- the figure 5 is a view in section of the second variant of the invention,

according to the plan I-I shown on figure 2,

- the figure 6 is a view in section of the third variant of the invention, according

to the plan I-I shown on figure 2,

- the figure 7 is a view in section of the fourth variant of the invention,

according to the plan I-I shown on figure 2.

It is necessary to note first of all that figures expose the invention in great detail
to implement the invention, the aforementioned figures which can naturally serve to

define better the invention if necessary.

During the description, the longitudinal, vertical or transverse, lower, upper,
internal or external refer to the orientation of the heat exchanger according to the
invention. The longitudinal direction corresponds to the main axis of the heat
exchanger in which its biggest dimension extends. The vertical direction corresponding
to the sense of pile of tubes forming the bundle of the heat exchanger, the transverse
direction being the perpendicular direction of the two other directions. The internal or
external directions refer to the heat exchanger, the internal direction indicating the
direction tending to get closer to the bundle of heat exchanger, the external directions
indicating the directions tending to go away from the bundle of the heat exchanger. The
longitudinal, transverse and vertical directions are also visible in a trihedron L, V, T

represented on figures.

The figure 1 shows in perspective a heat exchanger 1 that supports a separation

phase component 6.

The heat exchanger 1 is a component of a refrigerant circuit which equips a
vehicle, in particular a motor vehicle. According to the invention, the heat exchanger 1

implements an exchange of heat between a first fluid and second fluid, the first fluid
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being cooled by the second fluid. In such a configuration, the heat exchanger 1 is used
as condenser for a sub-critical or super-critical refrigerant fluid. The second fluid is

advantageously a coolant liquid, such as a mixture water-glycol.

The heat exchanger 1 includes a bundle of plates 2 where the exchange of heat
between the first fluid and the second fluid takes place. The bundle 2 is globally
formed by a pile of plates 4, stacked one onto the other along a direction of pile 3 of
these plates 4. The bundle 2 includes in particular a first terminal plate 8 and a second
terminal plate 9 which delimits the bundle 2 along the direction of pile 3. Between the
first terminal plate 8 and the second terminal plate 9 is arranged the plurality of plates 4
which bounds two different circuits: a first circuit configured to be used by the first

fluid and the second circuit configured to be used by the second fluid.

The heat exchanger 1 includes also ways of fluidically connecting these circuits
with, on one hand an external circuit of the first fluid and, on the other hand, with an
external circuit of the second fluid. The heat exchanger 1 includes a first duct 10 by
which the first fluid can enter the heat exchanger 1 and a first conduit 12 by which the
first fluid can go out of the heat exchanger 1. This heat exchanger 1 includes another
second duct 13 by which the second fluid can enter the bundle 2, as well as a second
conduit 11 by which the second fluid can go out of the bundle 2. It shall be noted that
the bundle 2 includes a first opening and the second opening used by the second fluid
and are in communication with a base 5 interposed fluidly between the heat exchanger
1 and the separation phase component 6, the latter being mechanically carried by the
base 5. The base 5 is so a part of the heat exchanger 1, and is arranged in front of the

second terminal plate 9.

The figure 2 exposes more in detail the first terminal plate 8, in particular its

interaction with the duct 10.

The first terminal plate 8 is of a rectangular shape, and presents a cut 16 at a first
longitudinal end 17. This cut 16 is configured to allow the insertion in the bundle 2 of
the second duct 11. The insertion of the first duct 10 in the first terminal plate § is also

made in the first longitudinal end 17. The first duct 10 fits into the first terminal plate §,
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in particular at the level of a cavity 24 of lengthened form, extending between the first

longitudinal end 17 and the second longitudinal end 18 of the first terminal plate 8.

The cavity 24 forms a swelling, of semicircular section, oriented towards the
outside of the heat exchanger 1. This cavity 24 extends between a first edge 26 where
the first duct 10 fits into the first terminal plate 8, and the second edge 28 was arranged
in the second longitudinal end 18. The cavity 24 is arranged in particular to allow the
flow of the fluid of the first edge 26, that is starting from the junction of the cavity 24
with the first duct 10, towards the second edge 28, where the fluid can pass by in the
bundle 2 of the heat exchanger 1.

The insertion of the first duct 10 in the first terminal plate 8 allows the circulation
of the fluid of the first duct 10 in the heat exchanger bundle 2. The first duct 10 is
however external of the heat exchanger bundle 2, that is the majority of the first duct 10
extend outside the heat exchanger bundle 2. This insertion is strengthened by a
reinforcing mean 20, configured at the interface between the first duct 10 and the first
terminal plate 8. The reinforcing mean 20 takes in particular the shape of a flange 22,

arranged radially around the first duct 10.

An example of such flange 22 is represented on figure 3, for example as a ring

which is a closed circular ring or an opened circular ring.

The flange 22 such as illustrated in the figure 3 has an annular shape. This flange
22 includes a first flat section 60 and the second flat section 62. With regard to an axis
passing by a center of the flange 22, the second flat section 62 is the section the most
distant from this axis, the first flat section 60 being arranged between this axis and the

second flat section 62.

The flange 22 includes more particularly a concave face and a convex face. The
concave face of the flange 22 is a lower surface 68 of the flange 22, the convex face
being an upper surface 66 of the flange 22. This measure is more clearly represented on

figures 4 - 7.

Still on figure 3, the flange 22 includes a plurality of radial extensions 30
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separated by intervals 32. The radial extensions 30 are regularly distributed around the
flange 22. Said radial extensions and said intervals form peripheral tooth all around the
flange 22. More particularly, the radial extensions 30 and the intervals 32 are arranged
on the second flat section 62. The intervals 32 are shaped in the same way, that is to
say with “U” shape profile, seen in a perpendicular direction on the upper surface 66 or

on the lower surface 68.

The flange 22 includes an opening 34 arranged to allow the insertion of the first
duct 10 in the flange 22. The diameter of a part of the flange 22 surrounding the
opening 34 is slightly bigger than an outside diameter of the first duct 10, and more
particularly the first extremity of the first duct 10 as illustrated in figures 4 - 7. By
slightly bigger, it shall be understood that a bigger diameter allow the insertion without
forcing of the first duct 10 in the opening 34 of the flange 22, taking into account
possible tolerances of manufacturing, but with a restricting clearance around the first

duct 10.

The example of flange 22 given above is not restrictive at all the invention, other
forms of flange being possibly used. In particular, a flange 22 including a different
number of radial extensions, or even no radial extension radial, is all the same able of
strengthening the interaction between the first duct 10 and the first terminal plate 8 and

enters consequently within the framework of the invention.

Several examples of arrangement of the first duct 10, of the first terminal plate 8
and of the reinforcing mean 20, illustrated in figures 4 to 7 are now going to been
described. As for the example of the flange 22, these examples are given only for

illustrative purposes and could not establish the entire invention or limit it in any way.
On the figure 4 is illustrated a first embodiment of the invention.

We can observe on this figure 4 the first duct 10 inserting in the first terminal
plate 8 via a hole 58. The first duct 10 opens in the cavity 24, more particularly at the
level of the first edge 26. The hole 58 is lined with a neck 50 of circular form. Taken in
the cut according to the plan I-I of figure 2, the neck 50 is shaped as a truncated cone in

its peak. By fitting into the hole 58, the first duct 10 comes in touch with an inner face
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51 of the neck 50. The inner face 51 of the neck 50 corresponds to the face of the neck
50 in front of the hole 58. More particularly, it is an outside face 21 of the first duct 10

that comes in contact with the inner face of the neck 50.

The first duct 10 includes a collar 40. This collar 40 is of a first type, that is to say
formed by a fold at 180° of the first duct 10. This arrangement confers on the collar 40
an aspect of annular swelling going out of the outside face 21 of the first duct 10. The
collar 40 is configured in particular to fulfill the role of abutment, to limit the

penetration of the first duct 10 within the first terminal plate 8 via the hole 58.

The flange 22 is positioned in contact of the first duct 10 and the first terminal

plate 8.

On one hand, the flange 22 is more particularly positioned so that its lower
surface 68, of concave conformation, is configured against the first terminal plate 8. In
this arrangement, the first flat section 60 of the flange 22 is touching the neck 50,
whereas the second flat section 62 is touching with a portion 52 surrounding the neck

50.

On the other hand, the flange 22 is located against the first duct 10, around said
first duct 10. By this way, the first duct 10 is positioned in the opening 34 of the flange
22. In this arrangement, the upper surface 66 of the flange 22 is in touch with the collar
40 of the first duct 10. In a more specific way, the upper surface 66 is in touch with a
lower face 80 of the collar 40, which is the face of the collar 40 in front of the first
terminal plate 8. The flange 22 is so pinched between the first duct 10 and the first

terminal plate 8.

In this arrangement, the forces and the vibrations supported by the first duct 10
are transferred to the flange 22 by the collar 40, in particular by the lower face 80 of the
collar 40, the flange 22 passing on at least partially these forces and vibrations to the
first terminal plate 8, in particular to the neck 50 and to the portion 52 surrounding the

neck 50, what improves the resistance and the longevity of the assembly.

Peripherally to the neck 50, in the chamber 54, a brazing ring 56 is arranged so as
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to allow a contribution of metal to attach the first duct 10, the flange 22 and the first
terminal plate 8, and so facilitate a step of brazing used during the manufacturing of the

heat exchanger 1.

The collar 40 of the first duct 10 can be configured in a different way. In
particular, a collar 42 of the second type is illustrated in the figure 5, which represents a
second embodiment of the invention. The collar 42 of the second type is formed by an
extension of the first duct 10, this extension taking the shape of a cone. The flange 22
has an upper surface 66 in touch with a lower face 80 of the collar 42, a first lower
surface 72 in contact the neck 50 and a second lower surface 74 in touch with the
portion 52 arranged around the neck 50. The other technical features of this second
embodiment are similar or identical to the first embodiment as described above. The

arrangement of the first terminal plate 8 remains unchanged.
A third embodiment of the invention is illustrated in the figure 6.

In this embodiment, the first duct 10 includes a collar 40 identical to the collar
exposed in the first embodiment illustrated in the figure 4. In this arrangement, the
flange 22 is positioned over the collar 40. More particularly, the first lower surface 72
of the flange 22 is positioned in touch with an upper face 82 of the collar 40, that is to
say the face of the collar 40 which is opposite to the lower face 80 of the collar 40.
Therefore, the chamber 54 has a bigger volume than chambers 54 of the two previous

examples of realization.

The second lower surface 74 of the flange 22 is in touch with the portion 52
arranged around the neck 50. Furthermore, because of the modification of position of
the flange 22 with regard to the first embodiment, the lower face 80 of the collar 40 is

touching, for example via a direct contact, with the neck 50 of the first terminal plate §.

The third embodiment shares the other structural and functional characteristics of
the first embodiment as described in the figure 4, in particular the arrangement of the
first terminal plate 8 which is the same as in the first or the second embodiment of the

invention.
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Figure 7 illustrates the fourth embodiment of the invention. In this mode of
realization, the first duct 10 includes a collar 40 having a fold turned at 180 °, such as
the one described in relation to the figure 4. The flange 22 is arranged between the
collar 40 and the neck 50, that is the flange 22, and more particularly its first flat
section 60 is pinched between the lower face 80 of the collar 40 and the neck 50.

In this embodiment, the first flat section 60 of the flange 22 extends in a third
plan 76, the second flat section 62 spreading into a fourth plan 78. The third plan 76
and the fourth plan 78 are parallel one another, leaving tolerances aside. Furthermore,
the portion 52 surrounding the neck 50 is flat and parallel simultaneously to the third

plan 76 and to the fourth plan 78.

Another difference with regard to the other embodiments is the absence of a
brazing ring in the chamber 54. It is nevertheless possible to add such a brazing ring in
the chamber 54, as it is also possible to remove the one presents in the other

embodiments, without escaping from the scope of the invention.

The configuration and the layout of the first duct 10 and the first terminal plate 8
are identical to those of the first duct 10 and the first terminal plate 8 of the first

embodiment or of the third embodiment.

The preceding description clearly illustrate how the invention fulfills its
objectives, as laid out in the preamble, and offers in particular to propose a heat
exchanger comprising at least a reinforcing mean in touch with a collar of a duct and a
terminal plate of a heat exchanger bundle, in order to limit torsion or movement of the

duct versus the terminal plate.

Several modifications and improvement might be applied by the person skilled in
the art to the heat exchanger 1 as defined above, as long as a reinforcing mean as

described above is implemented.

In any case, the invention cannot and should not be limited to the embodiments

specifically described in this document, as other embodiments might exist. The
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invention shall spread to any equivalent mean and any technically operating

combination of means.
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CLAIMS

1. Heat exchanger (1) for vehicle arranged to allow an internal circulation of at
least one fluid, comprising at least a heat exchanger bundle (2) and at least a duct (10)
at least partially outside the heat exchanger bundle (2), the duct (10) penetrating into
the heat exchanger bundle (2) by a hole (58) arranged in a terminal plate (8) of the heat
exchanger bundle (2), the duct (10) comprising at least a collar (40, 42) lining the hole
(58), characterized in that the heat exchanger (1) comprises a reinforcing mean (20) in
touch with the collar (40, 42) of the duct (10) and with the terminal plate (8) of the heat

exchanger bundle (2).

2. Heat exchanger (1) according to the previous claim, in which the reinforcing

mean (20) is of an annular shape and extends all around the duct (10).

3. Heat exchanger (1) according to any of the previous claims, in which the
reinforcing mean (20) comprises a lower surface (74) in touch with the terminal plate

(8) of the heat exchanger bundle (2).

4. Heat exchanger (1) according to any of the previous claims, in which the
reinforcing mean (20) comprises at least a first flat section (60) and a second flat
section (62), the first flat section (60) being at least in touch with the collar (40, 42) the
duct (10), the second flat section (62) being at least in contact of the terminal plate (8).

5. Heat exchanger (1) according to the previous claim, in which the first flat
section (60) extends in a first plan (76), which is parallel to a second plan (78) in which

extends the second flat section (62).

6. Heat exchanger (1) according to the claim 4, in which the first flat section (60)

and the second flat section (62) extend in inclined plans.

7. Heat exchanger (1) according to any of claims 4 to 6, in which the second flat
section (62) includes at least two radial extensions (30) separated by at least an interval

(32).
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8. Heat exchanger (1) according to the previous claim, in which the interval (32)
form a passage between a chamber (54) delimited by the terminal plate (8), the collar

(40, 42) and the reinforcing mean (20), and an outside environment the heat exchanger

(1).

9. Heat exchanger (1) according to any of the claims 4 to 8, in which the first flat
section (60) is interposed between the collar (40, 42) and a neck (50) which surrounds

the hole (58) of the terminal plate (8).

10. Heat exchanger (1) according to any of the previous claims, in which the
reinforcing mean (20) is formed by a flange (22) delimited by a upper surface (66) and

a lower surface (68).

11. Heat exchanger (1) according to the previous claim, in which the
reinforcing mean (20) includes a first lower surface (72) and the second lower surface

(74).

12, Heat exchanger (1) according to the previous claim, in which the first
lower surface (72) is in touch with a neck (50) of the terminal plate (8), the second
lower surface (74) being in touch with a portion (52) of the terminal plate (&)

surrounding at least partially the neck (50).

13. Heat exchanger (1) according to the claim 11 or 12, in which the first
lower surface (72) is in touch with a neck (50) of the terminal plate (8), the first lower

surface (72) being in touch with the collar (40, 42) of the duct (10).

14. Heat exchanger (1) according to any of the previous claim, in which the
reinforcing mean (20) is connected in common to the duct (10) and to the heat

exchanger (1) by a metal contribution.

15. Heat exchanger (1) according to any of the previous claim, having a first
internal path adapted to a refrigerant fluid and a second internal path adapted to a liquid

coolant.
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