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Description

Title of the invention: ASSEMBLY METHOD FOR A COLLECTOR BOX FOR A
HEAT EXCHANGER

[1] The invention relates to the automobile domain and more specifically to heat exchangers
for air conditioning systems in motor vehicles.

[2] Motor vehicles are usually fitted with an air conditioning system, of which the primary
objective is to deliver cold or hot air to the passenger compartment.

[3] In a simplified form, air conditioning systems in motor vehicles comprise an air
conditioning circuit including a compressor that compresses and moves a refrigerant
through the circuit, an expansion valve to lower the pressure of the refrigerant, and two
heat exchangers, respectively a condenser and an evaporator.

[4] Evaporators in the form of several bundles that are superposed on one another and through
which the refrigerant flows are known. In order to move the refrigerant uniformly through
the bundles of the heat exchanger, the heat exchanger has one or more collector boxes
connected to the bundles.

[5] Collector boxes that include a collector plate and a cover mounted on the collector plate, in
which said cover and said collector plate define at least two compartments, are known.

[6] Before brazing, which involves heating the elements of the exchanger to be fastened
together in a kiln at a predetermined melting temperature of the brazing material, said
elements are pre-assembled together.

[7] Pre-assembly of the cover on the collector plate can be carried out using various techniques.
According to one of these techniques, the collector plate and the cover together define at
least two compartments, as mentioned above. The two compartments are separated by a
central foot acting as a partition between the compartments. The seal between the two
compartments is of crucial importance, since an imperfect seal would significantly reduce
the performance of the heat exchanger, or even make the heat exchanger unusable. During
brazing, the central foot is fastened to the collector plate, thereby partitioning the
compartments. In order to guarantee effective brazing, i.e. a sealed central foot, several
slots are formed in the collector plate, these slots receiving a pin that projects beyond the
cover. The pins thus inserted in the slots enhance the contact between the central foot of
the cover and the collector plate, thereby improving the brazing and the seal.

[8] Although this technique works, it has some drawbacks. Firstly, the collector plate has to be
cut according to precise dimensions over its entire length, and secondly the pins of the
cover have to be precisely arranged to enable said cover to be inserted into said collector
plate. In practice, the pins are often not inserted into the holes in the collector plate. Another
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drawback is that assembly is more difficult to carry out. Another risk is that the brazing
material does not correctly fill the holes, thereby potentially compromising the seal.

[9] Therefore, a cover is firstly proposed for a collector box of a heat exchanger, the cover
being in the form of a profile comprising two lobes that are joined together by a
substantially flat central portion, the lobes also having a lateral edge opposite the central
portion, the lateral edges being offset by a gap from the central portion in a direction of a
transverse axis perpendicular to an axis of extension of said central portion.

[10]  Such a cover helps to better secure the compartments of the collector box, notably on
account of the central foot acting as a sealed partition. Indeed, the gap between the central
portion and the lateral edges enables a pre-assembly of the collector box with a reliable
contact between the central portion and the collector plate. More specifically, the gap
encourages contact between the central portion and the collector plate rather than contact
between the lateral edges and the collector plate. This is notably possible because the
contact between the collector plate and the lateral edges can be made by means of a pre-
assembly operation of the cover and the collector plate, notably by crimping. The elasticity
of the cover then enables the central portion of the cover, which is slightly compressed, to
be held in contact with the collector plate. In particular, such a cover obviates the need to
use holes in the collector plate and pins on the cover, which are liable to cause sealing faults
following brazing, inter alia.

[11]  Various additional features may be implemented, individually or in combination:

[12]  the gap between the central portion and the lateral edges is between 0.2 and 0.5 mm,
measured along the transverse axis,

[13] the gap between the central portion and the lateral edges is approximately 0.3 mm,
measured along the transverse axis,

[14] the central portion and an inner portion of each lobe together define a central foot, said
central foot being deformable,

[15] the central portion is designed to be fastened to a collector plate of a collector box,

[16] the central portion is designed to be deformed mechanically to be fastened to the
collector plate of a collector box,

[17]  the lateral edges are designed to be fastened to the collector plate,
[18] the lateral edges are designed to be fastened to the collector plate by crimping.

[19]  Secondly, an assembly method is proposed for a collector box including a cover as
described above and a collector plate, in which said collector plate has a central zone and
lateral zones, said method including the following successive steps:

[20]  a first step in which the cover is attached to the collector plate such that the central
portion is in contact with the central zone,
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[21] a second step in which the lobes are deformed such that the lateral edges are brought
into contact with the lateral zones,

[22]  athird step in which the lateral edges are fastened to the lateral zones.
[23]  Various additional features may be implemented, individually or in combination:

[24]  between the first and second steps, the method includes an intermediate step in which
the central portion is fastened to the collector plate, notably by clinching,

[25] clinching is performed using an external tool comprising a plurality of clinching
supports forming a die and a plurality of punches, each punch being positioned to face one
of the clinching supports, the punches having a diameter of approximately 2 mm and/or the
clinching supports having a diameter of approximately 3 mm,

[26] clinching is performed along the central portion at a plurality of different points,

[27]  the collector plate has deformable tabs arranged about the periphery of the lateral zones,
the method involving the lateral edges of the cover being fastened to the lateral zones by
crimping by folding the deformable tabs such that said deformable tabs come into contact
with said lateral edges.

[28]  Thirdly, a collector box manufactured using a method such as the one described above
or including a cover such as the one described above is proposed.

[29]  Finally, a heat exchanger including a collector box such as the one described above is
proposed.

[30] Other details and advantages of the invention are set out in the description below
provided with reference to the attached drawings, which are provided as non-limiting
examples:

[31] [Figure 1] Figure 1 is a two-dimensional front view of a cover according to the
invention,

[32] [Figure 2] Figure 2 1s a perspective view of a collector box during assembly,
[33] [Figure 3] Figure 3 1s another perspective view of Figure 2,
[34] [Figure 4] Figure 4 is a schematic view of a method according to the invention,

[35] [Figure 5] Figure 5 is a perspective view of a heat exchanger including a collector box
according to the invention.

[36] Figure 1 shows a cover 2 of a collector box 1 of a heat exchanger 22. In the embodiment
shown in the figures, the heat exchanger 22 is an evaporator. The heat exchanger 22 has
two heat exchange bundles 23 through which a refrigerant is designed to flow. The bundles
23 are positioned one behind the other such as to be traversed successively by an air flow.
The bundles 23 have tubes arranged in parallel to one another. To improve the thermal
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exchange, the bundles have inserts (not shown) arranged between and in contact with two
adjacent tubes in a given bundle.

[37] The collector box 1 has a cover 2 and a collector plate 3.

[38] In the remainder of the description, by convention and without limitation, the
longitudinal, vertical and transverse orientations are referenced using the X, Y, Z system
shown in the figures, in which the axis Y is perpendicular to the axis X and the axis Z is
perpendicular to the axes X and Y. The axes X, Y and Z define the planes XY, XZ and YZ.

[39] The cover 2 is a profile that extends along an axis of extension X and has two lobes 4.
The lobes 4 are linked by a central portion 5. The central portion 5 is substantially flat. The
central portion 5 and the inner portion 21 of the lobes together define a central foot 6. Each
lobe 4 has a lateral edge 7, that is notably flat and continuous, at one of the ends thereof
opposite the central portion 5. The collector box 1 therefore has two compartments 8
separated from one another by the central foot 6.

[40]  Said profile is open at each of the longitudinal ends thereof. Partitions close the profile
at each of the longitudinal ends.

[41] The collector plate 3 has a plurality of openings 9. The openings 9 are designed to
receive the ends of the tubes (not shown) of the heat exchanger.

[42]  Preferably, the bundles and the collector boxes are made of aluminium or aluminium
alloy components brazed together. The heat exchanger 22 is for example designed to enable
the refrigerant to flow in series in the two bundles 23. In each of the bundles 23, the
refrigerant can flow in a single pass, i.e. in the same direction in each of the tubes of the
same bundle. In a variant, the collector box can be designed, for example using partitions
placed in the compartments, such that the refrigerant flows in several passes in one or each
of the bundles. The refrigerant flows in two opposing directions between two adjacent
passes of the same bundle. The heat exchanger is designed so that the refrigerant passes
into one of the compartments then into the other in the flow direction thereof.

[43] The collector plate has a central zone 10 positioned between two rows of openings 9.
The collector plate 3 has lateral zones 11 on each side of the openings 9, opposite the central
zone 10.

[44]  The central zone 10 of the collector plate 3 is designed to come into contact with the
central portion 5 of the cover 2, and the lateral zones 11 are designed to come into contact
with the lateral edges 7 of said cover 2.

[45] According to the invention, the lateral edges are offset in relation to the central portion.
As shown in Figure 1, the lateral edges are offset in relation to the central portion by a
distance D measured along the axis Z. The distance D is measured between a point located
on the central portion designed to come into contact with the central zone and a point
located on the lateral edge and designed to come into contact with one of the lateral zones
of the collector plate.
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[46] The distance D is advantageously between 0.2 and 0.5 mm. The distance is preferably
approximately 0.3 mm. On the one hand this distance D advantageously makes it possible
to ensure an effective seal of the central foot between the compartments, while on the other
hand preventing any significant deformation of a cover during assembly.

[47]  An assembly method of the collector box 1 is described below. More specifically, this
is an assembly method for assembling the cover 2 of the collector box 1 on the collector
plate 3.

[48]  The method comprises the following successive steps.

[49] In a first step 12, the cover 2 is attached to the collector plate 3. The central portion 5
of the cover 2 is brought into contact with the central zone 10 of the collector plate 3. The
contact is made along the entire length of the cover 2 and of the collector plate 3, which
preferably have identical longitudinal dimensions.

[50] In an optional intermediate step 13, the central portion 5 is fastened to the central zone
10. The cover 2 is for example fastened to the collector plate 3 by clinching. Clinching is a
fastening technique that involves locally deforming the material.

[51] Clinching is in this case performed along the central portion 5 at a plurality of different
points. The central portion is therefore mechanically deformable. The figures show that the
clinching is performed at four different points. The number of points can however vary as
a function of the length of the collector plate 3 and of the cover 2.

[52] Clinching is performed using an external tool 14. This external tool 14 has clinching
supports 15 forming a die and punches 16. A die is an inverted impression of the end of the
punch 16. Each punch 16 is positioned to face a clinching support 15. The clinching
operation is performed by positioning the central zone 10 of the collector plate 3 and the
central portion 5 of the cover 2 between the punches 16 and the clinching supports 15.

[53] Advantageously, the punches 16 have a diameter of approximately 2 mm. This enables
solid pre-fastening of the cover 2 to the collector plate 3, while minimizing the width of the
central foot 6.

[54] The central foot 6 is deformable. This enables the cover 2 to be deformed during
assembly. This point is described in greater detail below.

[55]  The clinching supports 15 have a diameter of approximately 3 mm. This enables solid
pre-fastening of the cover 2 to the collector plate 3, while enabling the clinching support
15 to be inserted into the width of the central zone 10, i.e. without obstructing the openings
9.

[56] In a third step 17, the lobes 4 are deformed such that the lateral edges are brought into
contact with the lateral zones.

[57] In a fourth step, the lateral edges 7 are fastened to the lateral zones 11.
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[58] As shown in the figures, the collector plate 3 is provided with deformable tabs 19, in
this case crimping teeth, arranged about the periphery of the lateral zones 11 and projecting
beyond the collector plate 3. During the fourth step, the cover 2 is crimped to the collector
plate 3. In this fourth step, the deformable tabs 19 are folded towards the cover 2 so that
said deformable tabs 19 come into contact with the lateral edges 7 of said cover 2.

[59] On completion of the fourth step, the cover 2 and the collector plate 3 are rigidly
connected to one another and are ready to be assembled with the rest of the exchanger for
brazing.
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Claims

. Cover (2) for a collector box (1) of a heat exchanger (22), the cover (2) being in the form

of a profile comprising two lobes (4) that are joined together by a substantially flat central
portion (5), the lobes (4) also having a lateral edge (7) opposite the central portion (5), the
lateral edges (7) being offset by a gap (D) from the central portion (5) in a direction of a
transverse axis perpendicular to an axis of extension of said central portion (5).

Cover (2) according to Claim 1, in which the gap (D) between the central portion (5) and
the lateral edges (7) is between 0.2 and 0.5 mm, measured along the transverse axis.
Cover (2) according to Claim 1 or 2, in which the gap (D) between the central portion (5)
and the lateral edges (7) is approximately 0.3 mm, measured along the transverse axis.
Cover (2) according to one of the preceding claims, in which the central portion (5) and an
inner portion (21) of each lobe (4) together define a central foot (6), said central foot (6)
being deformable.

Cover (2) according to one of the preceding claims, in which the central portion (5) is
designed to be fastened to a collector plate (3) of a collector box (1).

Cover (2) according to Claim 5, in which the central portion (5) is designed to be deformed
mechanically to be fastened to the collector plate (3) of a collector box (1).

Cover (2) according to Claim 5 or 6, in which the lateral edges (7) are designed to be
fastened to the collector plate (3).

Cover (2) according to Claim 7, in which the lateral edges (7) are designed to be fastened
to the collector plate (3) by crimping.

Assembly method for a collector box including a cover (2) according to one of the
preceding claims and a collector plate (3), in which said collector plate (3) has a central
zone (10) and lateral zones (11), said method including the following successive steps:

a first step (12) in which the cover (2) is attached to the collector plate (3) such that the
central portion (5) is in contact with the central zone (10),

a second step (17) in which the lobes (4) are deformed such that the lateral edges (7)
are brought into contact with the lateral zones (11),

a third step (24) in which the lateral edges (7) are fastened to the lateral zones (11).
Assembly method according to Claim 9, in which, between the first and second steps, the
method includes an intermediate step (13) in which the central portion (5) is fastened to the
collector plate (3), notably by clinching.

Assembly method according to Claim 10, in which clinching is performed using an external
tool (14) comprising a plurality of clinching supports (15) forming a die and a plurality of
punches (16), each punch (16) being positioned to face one of the clinching supports (15),
the punches (16) having a diameter of approximately 2 mm and/or the clinching supports
(15) having a diameter of approximately 3 mm.

Assembly method according to Claim 11, in which clinching is performed along the central
portion (5) at a plurality of different points.

Assembly method according to Claim 12, in which the collector plate (3) has deformable
tabs (19) arranged about the periphery of the lateral zones (11), the method involving the
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lateral edges (7) of the cover (2) being fastened to the lateral zones (11) by crimping by
folding the deformable tabs (19) such that said deformable tabs (19) come into contact with
said lateral edges (7).

14. Collector box (1) manufactured using a method according to one of Claims 9 to 13 or
including a cover (2) according to one of Claims 1 to 8.

15. Heat exchanger (22) including a collector box (1) according to Claim 14.
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