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(54) Modular structure thermal exchanging apparatus and method for manufacturing this

apparatus

(57) A thermal exchanging apparatus, of the type
comprising elements (2,7) formed by heads (5,6,8,9), by
tubes (4) and by pipe fittings (3,10,11), constituted by a
modular structure obtained by reciprocal gluing of said
elements.

Q- /7/ :\

With respect to the known thermal exchanging ap-
paratuses, the one according to the invention offers the
advantage of being manufactured in a rapid and simple
manner, avoiding the formation of welding fumes, dust
and with a considerable energy saving.
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Description

[0001] The present invention relates to a thermal ex-
changing apparatus having a modular structure, as well
as to the manufacturing method of this apparatus.
[0002] The field of the invention is that of boiler works,
i.e. concerning the apparatuses used to obtain thermal
exchange (climate control, heating, conditioning, etc.) in
residential and industrial environments and for specific
applications.

[0003] These apparatuses, such as for example, radi-
ators for domestic heating, condensers, air conditioners
and the like, are obtained by welding of the components
with which they are formed, such as the shell and tube
and the corresponding supporting guards. The industrial
machining process of these products thus contemplates
welding, brazing, grinding and sanding of the compo-
nents of the radiator.

[0004] The same apparatuses may be obtained also
by mechanical assembly of such components, with the
assistance of appropriate fastening means and, possibly,
also of the corresponding seals. The latter solution thus
requires the use of means to reciprocally fasten the var-
ious components of the apparatus, as well as the auxiliary
seals.

[0005] Consequently, the known art hereto described
presents many drawbacks. The need to arrange the sin-
gle components for welding indeed complicates the in-
dustrial process, implies problems related both to dispos-
al of welding fumes and dust and to the removal of ma-
chined materials, and determines the formation of rejects
and scraps. Furthermore, the traditional assembly tech-
nology of the radiator by welding does not offer the re-
quired manufacturing flexibility, related to technical, aes-
thetic, dimensional needs and the like. To these draw-
backs it is added the considerable energy consumption
required by the use of techniques for welding, brazing,
grinding and braze-welding each single component and
reciprocally the elements of the radiator. For its part, as
mentioned, the traditional mechanical assembly technol-
ogy of the thermal exchanging apparatus elements has
the disadvantage of implying the necessary use of both
fastening means between the same and of possible
seals.

[0006] Itis the main object of the present invention to
provide a thermal exchanging apparatus which, with re-
spect to the known apparatuses of the same type, is ob-
tainable in a simpler, faster and more cost-effective man-
ner, also from standard components, with a higher ener-
gy saving and essentially without the formation of rejects.
[0007] A further object of the present invention is to
provide a method for manufacturing this thermal ex-
changing apparatus.

[0008] These and other objects are reached by the
thermal exchanging apparatus and the procedure of the
claims 1 and 16 respectively. Preferred manners for man-
ufacturing the invention result from the remaining claims.
[0009] With respect to the known thermal exchanging
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apparatuses, the one according to the invention offers
the advantage of being manufactured in a rapid and sim-
ple manner, avoiding the formation of welding fumes,
dust and with a considerable energy saving.

[0010] The exchanger further presents the advantage
of being manufactured with a procedure in which the ma-
chining rejects and scraps are virtually eliminated, with
a further positive effect on the direct and indirect manu-
facturing costs.

[0011] The invention further offers the advantage of
allowing the use of standard basic components, so as to
offer the required level of flexibility of the product's
shapes and dimensions. Specifically, the invention
makes possible the use in the thermal exchanging ap-
paratus hereunder of components of any shape, accord-
ing to a solution normally not feasible with the described
known industrial welding and mechanical assembly proc-
esses. The consequent freedom of design and shape
offered by the invention allows to approach the product
to the range of "household appliances” and interior fur-
nishing and design. Inindustrial context, instead, it allows
the use of many multimaterial and multicolour compo-
nents without increasing the manufacturing process
costs.

[0012] Tothese advantagesitis further added that the
apparatus of the invention, unlike the traditional appara-
tuses, allows its components to be disassembled, so as
to make possible the replacement of only the damaged
parts and to recover the useable parts, thus promoting
the operations of disposal and recycling of the materials
used at the end of the product’s life.

[0013] A further advantage of the invention is repre-
sented by the essential elimination of faulty parts, so as
to no longer require additional machining, traditionally
performed on non-compliant parts of the apparatus dur-
ing manufacturing.

[0014] These and other objects, advantages and fea-
tures result from the following description of a preferred
embodiment of the thermal exchanging apparatus of the
invention shown, by way of non-limitative example, in the
figures of the attached drawing tables, in which:

- figure 1 shows a perspective view of a first example
of the apparatus of the invention;

- figure 2 shows an exploded view of the apparatus in
figure 1;

- figure 3 shows a different embodiment of the appa-
ratus of the invention;

- figure 4 shows an exploded view of the apparatus in
figure 3;

- figures from 5 to 8 show different coupling types be-
tween the terminal elements of the exchanger of the
invention;

- figure 9 shows in frontal section an example of a
modular element of the apparatus of the invention;

- figure 10 shows an exploded and lateral section view
of the coupling solution between elements of the ap-
paratus in figure 9;
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- figure 11 shows a perspective view of the pipe fitting
used on the element in figures 9 and 10;

- figure 12 shows the coupling between reciprocally
assembled elements in figure 10;

- figures 13 and 14 show exploded views of the further
variant embodiments of the apparatus of the inven-
tion.

[0015] The thermal exchanging apparatus according
to the present invention, a thermal exchanger in the ex-
ample, is indicated as a whole by 1 in figure 1. This es-
sentially consists of a series of elements 2 reciprocally
coupled at pipe fittings 3. Each element 2 is in turn formed
by a tube bundle 4, joined to corresponding terminal
parts, in turn formed by an upper head 5 and by a lower
head 6.

[0016] In the version of figures 3 and 4, the thermal
exchanger of the invention display elements 2 arranged
with vertical orientation and elements 7 with horizontal
orientation, as well as upper 5, lower 6 and side 8, 9
heads provided with respective pipe fittings 10 and 11.
[0017] As better shown in figure 5, said upper 5 and
lower 6 heads are formed by a cap 12, the latter provided
with attachments 13 which reproduce the shape of the
section of tubes 4. These tubes are thus joined to attach-
ments 13 by means of one stub pipe 14 for each tube.
The reciprocal coupling or connection between these
components is obtained by partial insertion of the tubular
body of the same one inside the other, the fixing between
the parts thus coupled being finally obtained with the use
of appropriate gluing resins. For example, in the case of
a metallic radiator, the resins used are those of the Loc-
tite® 600 series made by Loctite of the Henkel Group,
possibly combined with appropriate cleaners and activa-
tors. Instead, in the case of plastic material components,
preferably filled plastic materials, Loctite®..638 resin is
used. The thermal exchanger according to the invention
may also be made with any other material adapted for
the purpose and, however, assembleable by gluing the
single components.

[0018] Inthe variant of figure 6, the assembly between
the components of the apparatus of the invention is ob-
tained by socket-type connection, contemplating the
truncated cone shape of the direct coupling sections be-
tween attachment 13 of head 5,6,8,9 and tube 4. Such
socket-type coupling may obviously be obtained also with
different shapes, not shown.

[0019] In the variants of figure 7 and 8, the presence
of a shaped stub pipe 14 is maintained, with tube 4 ac-
commodated respectively inside and outside the latter.
[0020] After being manufactured in the manner de-
scribed above, the single elements 2 of the apparatus of
the invention are reciprocally assembled as shown in bet-
ter detail in figures 9 to 12.

[0021] Element 2 shown in figure 9 is obtained by as-
sembling, by gluing with resins, head 5 on tubes 4, after
interposing attachments 13, the latter either integral with
cap 12, or glued onto it. This cap 12, which along with
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attachments 13 forms head 5, presents a seat consisting
of a hole 18 which receives the corresponding pipe fitting
3, shown in better detail in figure 11. Such pipe fitting 3
consists of a male insert 15, a female insert 16 and a
spacer 17. In the assembly of contiguous elements 2,
male insert 15 is accommodated in its seat 18, prior to
the formation of the head 5 or 6. In this position, flange
19 of insert 15 is glued to the corresponding internal wall
of cap 12, at the height of the mentioned seat 18, so as
to maintain the necessarily sealing action. For its part,
connecting section 20 of the mentioned male insert 15,
protruding outside cap 12, is intended to be fastened, by
gluing, firstly inside spacer 17 and then in female insert
16, the latter in turn accommodated inside cap 12 of con-
tiguous element 2.

[0022] All the elements hereof described, i.e. male in-
sert 15, female insert 16, spacer 17 and the two caps 12
are glued together, so as to in fact form a single body
which generates mechanical stability and sealing.
[0023] Asvariant (not shown), male insert 15 is formed
directly at the mentioned seat 18 of corresponding cap
12, by creating a flap of material of the corresponding
wall of cap 12 itself, intended to act in the same manner
as connection 20 of insert 15 itself.

[0024] The above-described gluing may be partially in-
tegrated or completed with threading or other mechanical
attachments between the mentioned parts which form
pipe fitting 3. In this manner, the advantages resulting
from this type of connection are summed. External ter-
minal elements 2, 7 of the apparatus of the invention are
connected to the system by means of pipe fittings 3, 10,
11 themselves described above.

[0025] Inthe variant of figure 13, at seat 18 of cap 12,
an internal fold 21, possibly threaded, is contemplated.
In this case, the coupling between elements 2 of the ap-
paratus of the invention is obtained once again by using
male insert 15 and a "T"-shaped pipe fitting 22. According
to this variant, connecting part 20 of insert 15 is specifi-
cally engaged by the mentioned fold 21, while flange 19
is fixed, by gluing, outside the corresponding wall of cap
12. For its part, the mentioned pipe fitting 22 contem-
plates a fin 23 which engages fold 21 of cap 12 of the
continuous element, and a flange 24 and a pipe fitting
appendix 25 with corresponding parts 19, 20 of insert 15.
[0026] In the variant of figure 14, male insert 15 and
pipe fitting 22 of the version in figure 13 are used once
again, where though instead of internal fold 21, at seat
18 of cap 12, a connection ring 26 with insert 15 provided
with an edge 27, positioned at the contour of the men-
tioned seat 18 is contemplated. The same type of con-
nection is obtained also on T-shaped pipe fitting 22, on
the side of contiguous element 2.

Claims

1. A thermal exchanging apparatus, of the type com-
prising elements (2,7) formed by components which
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comprise heads (5,6,8,9), tubes (4) and pipe fittings
(3,10,11), characterised in that it has a modular
structure assembled by reciprocal gluing of said
components and of said elements.

An apparatus according to claim 1, characterised
in that said heads (5,6,8,9) comprise a correspond-
ing cap (12) provided with attachments (13) for the
mentioned tubes (4).

An apparatus according to claim 2, characterised
in that said attachments (13) are contemplated as
being glued to said cap (12).

An apparatus according to claim 2, characterised
in that said tubes (4) are glued to said attachments
(13).

An apparatus according to claim 2, characterised
in that stub pipes (14) connecting the mentioned
tubes (4) to said attachments (13) are further con-
templated for gluing.

An apparatus according to claim 5, characterised
in that the ends of said attachments (13), of the tubes
(4) and the stub pipes (14) are shaped to promote
the socket coupling between these components.

An apparatus according to claim 6, characterised
in that said shape is that of a truncated cone.

An apparatus according to claim 1, characterised
in that the mentioned pipe fittings (3, 10, 11) com-
prise a male insert (15), a female insert (16) and a
spacer (17).

An apparatus according to claim 8, characterised
in that the mentioned male insert (15) comprises a
flange (19) and a connecting part (20).

An apparatus according to claim 9, characterised
in that said flange (19) is glued at a seat (18) of said
head (5,6,8,9).

An apparatus according to claim 1, characterised
in that said pipefitting (3,10,11) is integrally obtained
on the mentioned head (5,6,8,9).

An apparatus according to claim 10, characterised
in that a fold (21) is further contemplated at said
seat (18), adapted to receive the mentioned connect-
ing part (20) of said male insert (15), as well as a T-
shaped pipe fitting (22) provided with a flange (24)
and a connecting appendix (25) to the corresponding
parts (19,20) of the insert (15) itself, said pipe fitting
(22) further contemplating an attachment fin (23) to
the fold (21) of the contiguous element (2,7).
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

An apparatus according to claim 12, characterised
in that aring (26), preferably provided with a shaping
(27) is contemplated instead of said fold (21).

An apparatus according to one or more of the claims
from 1 to 13, characterised in that it is made of
metallic material, the resin used for gluing consisting
of the Loctite® 600 series.

An apparatus according to one or more of the claims
from 1 to 13, characterised in that it is made of
plastic material, preferably filled plastic material, the
resin used for gluing consisting of Loctite® 638.

A method for manufacturing the apparatus according
to one or more of the preceding claims, character-
ised in that itis contemplated the gluing of the single
components together (3, 4, 5, 6, 8, 9, 10, 11) and
the reciprocal gluing of the elements (2,7) thus ob-
tained of said apparatus.

A method according to claim 16, characterised in
that said elements (2,7) are obtained by gluing of
the mentioned tubes (4) to the attachments (13) of
the heads (5,6,8,9) of said apparatus.

A method to claim 17, characterised in that it is
further contemplated the interposition of joining stub
pipes (14) between the mentioned attachments (13)
and tubes (4).

A method to claim 17, characterised in that it is
contemplated the gluing of said attachments (13) to
the cap (12) of said head (5,6,8,9).

A method to claim 17, characterised in that it con-
templates the insertion of the male insert (15) within
said element (2,7) with flange (19) glued to said el-
ement and connecting part (20) protruding outside
the corresponding seat (18) of the element (2,7) it-
self; then the gluing of the mentioned spacer (17)
and of said female insert (16) on the mentioned con-
necting part (20) of said pipe fitting (3,10,11).

A method to claim 20, characterised in that it is
contemplated the formation of a fold (21) at said seat
(18) of the cap (12) of the corresponding element (2,
7).

A method to claim 21, characterised in that it is
contemplated the gluing of said male insert (15) on
the mentioned fold (21) of a first element (2,7), the
gluing of a T-shaped pipe fitting (22) on the fold (21)
of the contiguous element (2,7), and the reciprocal
gluing of said insert (15) and pipe fitting (22).

A method to claim 22, characterised in that the
mentioned male insert (15) and T-pipe fitting (22) are
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glued to a ring (26) fixed for gluing at the mentioned
seat (18) of the cap (12).

24. A method to one or more of the preceding claims,
characterised in that mechanical attachments are 5
further contemplated at said glued parts of said ap-
paratus.
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