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Description

[0001] The present invention relates to a heat ex-
changing assembly, including at least a first heat ex-
changer comprising

a plurality of parallel tubes extending between two oppo-
site sides of the heat exchanger,

a first and a second header, respectively positioned at
each of said two opposite sides of the heat exchanger,
and

connecting means positioned on said headers, which are
provided for mounting a second heat exchanger on said
first heat exchanger,

wherein said connecting means comprise hinge-like sup-
port means positioned on one of said first and second
header, which are engageable with one of a first and
second side of the second heat exchanger for defining
an axis of rotation parallel to a longitudinal axis of said
one of said first or second header, around which the sec-
ond heat exchanger is rotatable relative to the first heat
exchanger, and quick fastening means positioned on the
other of said first and second header, which are engage-
able with the other of said first and second side of the
second heat exchanger to fix the second heat exchanger
against the first heat exchanger.

[0002] Anheatexchanging assembly of this type is dis-
closed, for example, in EP 0 693 665.

[0003] Inthe automotive industry, there is a known way
of providing cooling modules, each comprising a plurality
of heat exchangers assembled on to each other in a spe-
cific sequence. As a general rule, the most complex com-
position comprises a high-temperature radiator, a low-
temperature radiator and a condenser.

[0004] In conventional heat exchanging assemblies,
the various components are assembled according to a
specific design which defines a particular sequence of
exchangers which are not adaptable to other designs.
Known assemblies also include dedicated fastening sys-
tems which differ from each other.

[0005] One object of the present invention is therefore
to propose a heat exchanging assembly capable of over-
coming the aforesaid drawbacks.

[0006] This object is achieved according to the inven-
tion by a heat exchanging assembly of the type defined
above, and further comprising auxiliary connecting
means provided for mounting a third heat exchanger, as
an alternative to the second heat exchanger, on said first
heat exchanger, said auxiliary connecting means being
mounted on attachment seats formed on said headers,
wherein said auxiliary connecting means comprise
hinge-like support means mountable on said other of said
first and second header, which are engageable with one
of a first side and second side of the third heat exchanger
for defining a rotation axis parallel to a longitudinal axis
of said other of said first and second header, around
which the third heat exchanger is rotatable relative to the
first heat exchanger, and quick fastening means mount-
able on said one of said first and second header, which
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are engageable with the other of said first side and sec-
ond side of the third heat exchanger for fixing the third
heat exchanger against the first heat exchanger.

[0007] By usingthe heatexchangingassembly accord-
ing to the invention, it is possible to assemble compo-
nents having standardized fastening devices, thereby
achieving significant advantages in terms of versatility in
the composition of the module, lower production costs,
elimination of dedicated assembly lines, and simplicity in
the process of assembly. The invention also enables a
customer to purchase individual elements (exchangers)
from different manufacturing plants of the supplier, and
to carry out the assembly at his own plant. This aspect
could be advantageous in terms of logistics.

[0008] Preferred embodiments of the invention are de-
finedin the dependent claims, which are to be considered
as an integral part of the present description.

[0009] Further characteristics and advantages of the
heat exchanging assembly according to the invention will
be made clearer by the following detailed description of
an embodiment of the invention, given with reference to
the attached drawings which are provided purely as non-
limiting illustrations, in which:

Figure 1 is a perspective view of a first component
of a heat exchanging assembly according to the
invention;

Figures 2 and 3 are views on an enlarged scale of
details of the component of Figure 1, indicated by
the arrows Il and lll;

Figure 4 is a perspective view of a second compo-
nent of a heat exchanging assembly according to
the invention;

Figures 5 and 6 are views on an enlarged scale of
details of the component of Figure 4, indicated by
the arrows V and VI;

Figure 7 is a perspective view of a third component
of a heat exchanging assembly according to the in-
vention;

Figures 8 and 9 are views on an enlarged scale of
details of the component of Figure 7, indicated by
the arrows VIl and IX;

Figures 10a-10d show different stages of the assem-
bly of a heat exchanging assembly composed of the
components of Figures 1,4 and 7;

Figures 11a-11d are views on an enlarged scale of
details of the component of Figure 1, on which
mounting accessories have been mounted; and
Figures 12a and 12b show different stages of the
assembly of a heat exchanging assembly composed
of the components of Figures 1 and 7.

[0010] Figures 1 to 3 show a first heat exchanger, in-
dicated as a whole by 10. The first heat exchanger 10
can be, for example, a high-temperature radiator of a
heat exchanging assembly of a motor vehicle.

[0011] Thefirstheatexchanger 10 comprises,inacon-
ventional way, a plurality of parallel tubes 11 extending
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between two opposite sides 13, 14 of the heat exchanger,
and a first and a second header 15, 16 positioned, re-
spectively, on each of the two opposite sides of the heat
exchanger. In particular, the headers 15, 16 are made of
plastic material.

[0012] Mounting formations, such as pins, for mount-
ing the first heat exchanger 10 on a support structure
(not shown) are formed on the headers 15, 16.

[0013] The heat exchanger 10 further comprises con-
necting means positioned on the headers 15, 16, which
are provided for mounting a second heat exchanger on
the first heat exchanger 10.

[0014] With particular reference to Figures 2 and 3,
these connecting means comprise hinge-like support
means positioned on the first header 15, and quick fas-
tening means, particularly snap-fitting means, positioned
on the second header 16.

[0015] As shown in Figure 2, the hinge-like support
means comprise a hinge-like support projection 17
formed in an intermediate position on the first header 15,
and comprising a pivot portion 17a extending in a direc-
tion parallel to the longitudinal axis of the first header 15,
and a plurality of support arm portions 17b which connect
the pivot portion 17a to the first header 15, thus defining
openings which are interposed between them.

[0016] AsshowninFigure 3,the quick fasteningmeans
comprise an upper quick fastening device 18 and a lower
quick fastening device 19, positioned, respectively, on or
in the proximity of the upper and the lower end of the
second header 16. In particular, the upper quick fastening
device 18 comprises at least one resiliently flexible tab
18a, which is provided with a terminal catch 18b adapted
to engage with a corresponding formation of a second
heatexchanger to be fastened to the first exchanger. The
upper quick fastening device 18 further comprises an in-
sertion cavity 18c towards which the tab 18a faces, this
cavity being adapted to receive a corresponding forma-
tion of the second heat exchanger to be fastened to the
first exchanger. For its part, the lower quick fastening
device 19 comprises at least one resiliently flexible tab
19a, which is provided with a terminal catch 19b adapted
to engage with a corresponding formation of the second
heatexchanger to be fastened to the first exchanger. The
lower quick fastening device 19 further comprises an in-
sertion cavity 19c towards which the tab 19a faces, this
cavity being adapted to receive a corresponding forma-
tion of the second heat exchanger to be fastened to the
first exchanger.

[0017] Returning to Figure 2, it will also be observed
that upper and lower attachment seats 21, 22 are formed,
respectively, on or in the proximity of the upper and lower
end of the first header 15, for mounting auxiliary connect-
ing means, particularly quick fastening means (which will
be described subsequently), which are provided for
mounting a third heat exchanger, as an alternative to the
second heat exchanger, on the first heat exchanger.
[0018] InFigure 3, ontheotherhand, itwillbe observed
that upper and lower attachment seats 23, 24 are formed,
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respectively, in two axially intermediate positions on the
second header 16, for mounting auxiliary connecting
means, particularly quick fastening means (which will be
described subsequently), which are provided for mount-
ing the third heat exchanger, as an alternative to the sec-
ond heat exchanger, on the first heat exchanger.
[0019] Preferably, the hinge- like support projection 17,
the upper and lower quick fastening devices 18, 19 and
the attachment seats 21, 22, 23, 24 are made in one
piece with the respective headers 15, 16.

[0020] Figures 4 to 6 show a second heat exchanger,
indicated as a whole by 30. The second heat exchanger
30 can be, for example, a low-temperature radiator of a
heat exchanging assembly of a motor vehicle.

[0021] The second heat exchanger 30 comprises, in a
conventional way, a plurality of parallel tubes 31 extend-
ing between two opposite sides 33, 34 of the heat ex-
changer, and a first and a second header 35, 36 posi-
tioned, respectively, on each of the two opposite sides
of the heat exchanger. In particular, the headers 35, 36
of the second exchanger are made of plastic material.
[0022] Complementary connecting means are posi-
tioned on the headers 35, 36 for mounting the second
heat exchanger 20 on the first heat exchanger, these
means being complementary to the connecting means
provided on the first heat exchanger.

[0023] With particular reference to Figures 5 and 6, the
complementary connecting means of the second heat
exchanger comprise complementary hinge-like support
means positioned on the first header 35 of the second
exchanger, and complementary quick fastening means,
particularly snap-fitting means, positioned on the second
header 36 of the second exchanger.

[0024] As can be seenin Figure 5, the complementary
hinge-like support means of the second exchanger com-
prise a pivot guide projection 35a of curved shape (in the
illustrated example, this projection comprises two sep-
arate parts, 35a’ and 35a"), formed in an intermediate
position on the first header 35 of the second exchanger
and adapted to be inserted into the opening or openings
interposed between the support arm portions 17b of the
hinge-like support projection 17 of the first header 15 of
the first exchanger, and to be positioned around the pivot
portion 17a to form a hinge-like coupling between the
first and second heat exchanger, enabling the second
heat exchanger to be rotated relative to the first, until a
condition is reached in which they are positioned face to
face.

[0025] The pivot guide projection 35a is also associat-
ed with a return projection 35b opposed to it, which is
adapted to engage in rotation with the pivot portion 17a
so as to bias the second exchanger 30 towards the po-
sition in which it is face to face with the first exchanger 10.
[0026] As can be seenin Figure 6, the complementary
quick fastening means of the second exchanger com-
prise an upper coupling protuberance 36a and a lower
coupling protuberance (not visible in the drawings),
formed, respectively, on or in the proximity of the upper
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and lower end of the second header 36 of the second
exchanger, these protuberances being adapted to be in-
serted, respectively, into the upper and lower insertion
cavity 18c, 19c of the second header 16 of the first ex-
changer 10. The upper and lower coupling protuberances
are provided with respective catch formations (not visible
in the drawings) adapted to be engaged in a snap-fitting
way by the terminal catches 18b, 19b of the flexible tabs
18a, 19a of the quick fastening devices 18, 19 of the
second header 16 of the first exchanger 10.

[0027] Preferably, the pivot guide projection 35a, the
return projection 35b and the coupling protuberances are
made in one piece with the respective headers 35, 36 of
the second heat exchanger.

[0028] The second heatexchanger 30 further compris-
es connecting means positioned on the headers 35, 36
of the second exchanger, which are provided for mount-
ing a third heat exchanger on the second heat exchanger
30.

[0029] With particular reference to Figures 5 and 6,
these connecting means comprise hinge-like support
means positioned on the second header 36, and quick
fastening means, particularly snap-fitting means, posi-
tioned on the first header 35.

[0030] As can be seen in Figure 6, the hinge-like sup-
port means comprise a hinge-like support projection 37a
formed atorin the proximity of the lower end of the second
header 36 of the second exchanger, and a pivot guide
projection 37b formed in an axially intermediate position
on the second header 36 of the second exchanger.
[0031] The hinge-like support projection 37a has a U-
shaped portion 37a’, the mouth of which faces trans-
versely towards the centre of the second exchanger, and
the axial side of which is closed by a bottom wall 37a".
Near the mouth, the lateral wall of the U-shaped portion
37a’ has a snap-fitting portion 37a"™ which forms a con-
striction of the mouth of the U-shaped portion 37a’. The
pivot guide projection 37b has a U-shaped portion 37b’,
the mouth of which faces transversely towards the centre
of the second exchanger, and the axial sides of which
are both open. Near the mouth, the lateral wall of the U-
shaped portion 37b’ of the guide projection has a snap-
fitting portion 37b" which forms a constriction of the
mouth of the U-shaped portion 37b’.

[0032] As can be seen in Figure 5, the quick fastening
means of the second heat exchanger comprise an upper
quick fastening device 38 and a lower quick fastening
device 39, positioned, respectively, on or in the proximity
of the upper and the lower end of the first header 35 of
the second exchanger. In particular, the upper quick fas-
tening device 38 comprises atleast one resiliently flexible
tab 38a, which is provided with a terminal catch 38b
adapted to engage with a corresponding formation of a
third heat exchanger to be fastened to the second ex-
changer. The upper quick fastening device 38 further
comprises areference and support pin portion 38c adapt-
ed to be inserted into a corresponding cavity of the third
heat exchanger to be fastened to the second exchanger.
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For its part, the lower quick fastening device 39 compris-
es at least one resiliently flexible tab 39a, which is pro-
vided with a terminal catch 39b adapted to engage with
a corresponding formation of the third heat exchanger to
be fastened to the second exchanger. The lower quick
fastening device 39 further comprises a reference and
support pin portion 39¢ adapted to be inserted into a cor-
responding cavity of the third heat exchanger to be fas-
tened to the second exchanger.

[0033] Preferably, the hinge- like support projection
37a, the pivot guide projection 37b and the upper and
lower quick fastening devices 38, 39 are made in one
piece with the respective header 35, 36.

[0034] Figures 7 to 9 show a third heat exchanger, in-
dicated as a whole by 50. The third heat exchanger 50
can be, for example, a condenser of a heat exchanging
assembly of a motor vehicle. In the present description,
the term "third" denotes another heat exchanger, sepa-
rate from the first and second exchanger described
above, which is not necessarily supplementary to the first
two, but can be installed in place of the second heat ex-
changer, as described below.

[0035] The third heat exchanger 50 comprises, in a
conventional way, a plurality of parallel tubes 51 extend-
ing between two opposite sides 53, 54 of the heat ex-
changer, and a first and a second header 55, 56 posi-
tioned, respectively, on each of the two opposite sides
of the heat exchanger. In particular, the headers 55, 56
of the third exchanger are made of metallic material. If
the third heat exchanger 50 is a condenser having a con-
densation section and a sub-cooling section, it can be
provided with a storage reservoir 56’ fastened to one of
the headers 55, 56; in the illustrated example, the storage
reservoir 56’ is fixed to the second header 56 of the third
exchanger.

[0036] Complementary connecting means are posi-
tioned on the headers 55, 56 for mounting the third heat
exchanger 50 on the second or the first heat exchanger,
these means being complementary to the connecting
means provided on the first or second heat exchanger.
[0037] With particular reference to Figures 8 and 9, the
complementary connecting means of the third heat ex-
changer comprise complementary hinge-like support
means positioned on the second header 56 of the third
exchanger, and complementary quick fastening means,
particularly snap-fiting means, positioned on the first
header 55 of the third exchanger.

[0038] As can be seenin Figure 9, the complementary
hinge-like support means of the third exchanger are
formed by the storage reservoir 56’ fastened to the sec-
ond header 56, the elongate body of this reservoir acting
as a pivot to define an axis of rotation of the third heat
exchanger. Alternatively, if the third heat exchanger is
not provided with a storage reservoir 56’, the pivot func-
tion can be provided directly by the second header 56,
or an auxiliary structure fastened to the second header
56 could be provided for this purpose. The storage res-
ervoir 56’ is adapted to be inserted into the U-shaped
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portions 37a’, 37b’ of the hinge-like support projection
37a and of the pivot guide projection 37b of the second
header 36 of the second exchanger 30, in order to form
a hinged coupling between the third and the second heat
exchanger, thus enabling the third heat exchanger to be
rotated relative to the second until a condition is reached
in which they are positioned face to face.

[0039] As can be seenin Figure 8, the complementary
quick fastening means of the third heat exchanger com-
prise an upper quick fastening device 55a and a lower
quick fastening device 55b, positioned, respectively, on
or in the proximity of the upper and the lower end of the
firstheader 55 of the third exchanger. The upper coupling
element 55a can be engaged by the terminal catch 38b
of the flexible tab 38a and by the pin portion 38c of the
upper quick fastening device 38 of the first header 35 of
the second exchanger, in order to retain and support the
third heat exchanger by means of the second heat ex-
changer. The lower coupling element 55b can be en-
gaged by the terminal catch 39b of the flexible tab 39a
and by the pin portion 39c of the lower quick fastening
device 39 of the first header 35 of the second exchanger,
in order to retain and support the third heat exchanger
by means of the second heat exchanger.

[0040] Preferably, the upper coupling element55a and
the lower coupling element 55b are welded to the first
header 55 of the third heat exchanger.

[0041] With reference to Figures 10a-10d, a descrip-
tion will now be given of a process for assembling the
three exchangers 10, 30, 50 described above on to each
other.

[0042] Initially, the hinge- like support projection 17 of
the first heat exchanger 10 and the pivot guide projection
35a on the first side 33 of the second heat exchanger 30
are coupled to each other in order to form a hinged cou-
pling which defines an axis of rotation, parallel to the
longitudinal axis of the first header 15 of the first exchang-
er, around which the second heat exchanger 30 is rotat-
able relative to the first heat exchanger (Figure 10a) .
[0043] The second exchanger 30 is then rotated so as
to position it face to face against the first exchanger 10.
At this point, the upper coupling protrusion 36a and the
lower coupling protrusion of the second heat exchanger
engage in the corresponding insertion cavities 18c, 19¢c
in the second side of the first heat exchanger 10, and are
engaged, in turn, by the terminal catches of the flexible
tabs 18a, 19a of the second side of the first heat exchang-
er 10 to fix the second heat exchanger against the first
heat exchanger (Figure 10b).

[0044] The hinge-like support projection 37a and the
pivot guide projection 37b of the second heat exchanger
30 and the storage reservoir 56’ on the second side 53
of the third heat exchanger 50 are then coupled together
to form a hinged coupling which defines an axis of rotation
parallel to the longitudinal axis of the second header 36
of the second exchanger, around which the third heat
exchanger 50is rotatable relative to the assembly formed
by the first and second heat exchanger (Figure 10c).
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[0045] The third exchanger 50 is then rotated so as to
position it face to face against the first exchanger 30. At
this point, the upper 55a and lower 55b coupling elements
of the first side of the third heat exchanger engage with
the terminal catches of the corresponding flexible tabs
38a, 39a and the corresponding pin formations 38c, 39c
of the first side of the second heat exchanger 30, in order
to fix the third heat exchanger against the assembly
formed by the first and second heat exchanger (Figure
10d).

[0046] The combination of exchangers can be varied
from that which is shown in the mounting sequence in
Figures 10a-10d, depending on the specific require-
ments of the conditions of installation of the heat ex-
changing assembly. For example, the first heat exchang-
er 10 can be omitted, in which case the heat exchanging
assembly will be composed of the second and the third
heat exchanger only.

[0047] In another possible combination, the second
heat exchanger 30 can be omitted, in which case the
heat exchanging assembly will be composed of the first
and the third heat exchanger only. This possible combi-
nation is shown in Figures 11a-11d and 12a, 12b.
[0048] Figures 11a-11b show, respectively, the upper
and lower ends of the first header 15 of the first heat
exchanger 10, and Figures 11c-11d show, respectively,
the upper and lower ends of the second header 16 of the
first heat exchanger 10.

[0049] InFigure 11aitcan be seen that an upper quick
fastening device 138, which is functionally similar to the
upper quick fastening device 38 of the second heat ex-
changer 30, is mounted, by snap-fitting for example, in
the upper attachment seat 21 of the first header 15 of the
first heat exchanger 10. The upper quick fastening device
138 therefore comprises at least one resiliently flexible
tab 138a, provided with a terminal catch 138b, and also
areference and support pin portion 138¢c, adapted to en-
gage with the upper coupling element 55a on the first
side of the third heat exchanger.

[0050] In Figure 11b it can be seen that a lower quick
fastening device 139, which is functionally similar to the
upper quick fastening device 39 of the second heat ex-
changer 30, is mounted, by snap-fitting for example, in
the lower attachment seat 22 of the first header 15 of the
first heat exchanger 10. The lower quick fastening device
139 therefore comprises at least one resiliently flexible
tab 139a, provided with a terminal catch 139b, and also
areference and support pin portion 139¢, adapted to en-
gage with the lower coupling element 55a on the first side
of the third heat exchanger.

[0051] In Figure 11c it can be seen that a pivot guide
accessory 137b, functionally similar to the pivot guide
projection 37b of the second header 36 of the second
heat exchanger 30, is mounted, by snap-fitting for exam-
ple, inthe upper attachment seat 23 of the second header
16 of the first heat exchanger 10. The pivot guide acces-
sory 137btherefore comprises a U-shaped portion 137b’,
the mouth of which, in use, faces transversely towards
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the centre of the first exchanger, and the axial sides of
which are both open. Near the mouth, the lateral wall of
the U-shaped portion 137b’ of the pivot guide accessory
137b has a snap-fitting portion 137b" which forms a con-
striction of the mouth of the U-shaped portion 137b’.
[0052] In Figure 11d it can be seen that a hinge-like
supportaccessory 137a, functionally similar to the hinge-
like support projection 37a of the second header 36 of
the second heat exchanger 30, is mounted, by snap-fit-
ting for example, in the lower attachment seat 24 of the
second header 16 of the first heat exchanger 10. The
hinge-like support accessory 137a therefore comprises
a U-shaped portion 137a’, the mouth of which, in use,
faces transversely towards the centre of the first ex-
changer, and the lower axial side of which is closed by
a bottom wall 137a". Near the mouth, the lateral wall of
the U-shaped portion 137a’ has a snap-fitting portion
137a" which forms a constriction of the mouth of the U-
shaped portion 137a’.

[0053] With reference to Figures 12a-12b, a descrip-
tion will now be given of an example of a process for
assembling on to each other the first exchanger 10, pro-
vided with the accessories 137a, 137b, 138, 139, and
the third heat exchanger 50.

[0054] Initially, the hinge- like support accessory 137a
and the pivot guide accessory 137b installed on the first
heat exchanger 10 and the storage reservoir 56’ on the
second side 53 of the third heat exchanger 50 are coupled
together to form a hinged coupling which defines an axis
of rotation parallel to the longitudinal axis of the second
header 16 of the first exchanger, around which the third
heat exchanger 50 is rotatable relative to the first heat
exchanger (Figure 12a) .

[0055] The third exchanger 50 is then rotated so as to
position it face to face against the first exchanger 10. At
this point, the upper 55a and lower 55b coupling elements
of the first side of the third heat exchanger engage with
the terminal catches of the corresponding flexible tabs
138a, 139a and the corresponding pin formations 138c,
139c positioned on the first side of the first heat exchang-
er 30, in order to fix the third heat exchanger against the
first heat exchanger (Figure 12b).

[0056] Inthe present description, combinations of one,
two or three heat exchangers have beenillustrated; how-
ever, itis also possible to consider using more than three
components of the heat exchanging assembly, in order
to meet the specific requirements of actual installation
conditions.

Claims

1. Heat exchanging assembly including at least one
first heat exchanger (10; 30) comprising
a plurality of parallel tubes (11; 31) extending be-
tween two opposite sides (13, 14; 33, 34) of the heat
exchanger,
a first and a second header (15, 16; 35, 36) respec-
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tively positioned at each of said two opposite sides
of the heat exchanger, and

connecting means positioned on said headers,
which are provided for mounting a second heat ex-
changer (30; 50) on said first heat exchanger,
wherein said connecting means comprise hinge-like
support means (17; 37) positioned on one (15; 36)
of said first and second header, which are engage-
able with one (33; 54) of a first side and second side
of the second heat exchanger (30; 50) for defining a
rotation axis parallel to a longitudinal axis of said one
of said first and second header, around which the
second heat exchanger (30; 50) is rotatable relative
to the first heat exchanger (10; 30), and quick fas-
tening means (18, 19; 38, 39) positioned on the other
(16; 35) of said first and second header, which are
engageable with the other (34; 53) of said first side
and second side of the second heat exchanger (30;
50) for fixing the second heat exchanger against the
first heat exchanger (10; 30);

the heat exchanging assembly being characterized
in that it further comprises auxiliary connecting
means provided for mounting a third heat exchanger
(50), as an alternative to the second heat exchanger
(30), on said first heat exchanger, said auxiliary con-
necting means being mounted on attachment seats
(21, 22, 23, 24) formed on said headers,

wherein said auxiliary connecting means comprise
hinge-like support means (137a, 137b) mountable
on said other (16) of said first and second header,
which are engageable with one (54) of a first side
and second side of the third heat exchanger (50) for
defining a rotation axis parallel to a longitudinal axis
of said other (16) of said first and second header,
around which the third heat exchanger (50) is rotat-
able relative to the first heat exchanger (10), and
quick fastening means (138, 139) mountable on said
one (15) of said first and second header, which are
engageable with the other (53) of said first side and
second side of the third heat exchanger (50) for fixing
the third heat exchanger against the first heat ex-
changer (10).

Assembly according to Claim 1, wherein said con-
necting means are formed as a single piece with said
headers, and said auxiliary connecting means are
snap-fitted on said attachment seats (21, 22, 23, 24)
formed on said headers.
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