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Description
Technical Field

[0001] The invention relates to a pipe comprising a de-
vice for optimizing the transmission of heat therein ac-
cording to the preamble of claim 1. Such combinations
pipe-devices are known from US 3,394,736.

Background art

[0002] Heat exchange apparatuses are known, such
as for example fire tube boilers for producing hot water
or other heat transfer fluids, which provide for the pres-
ence of pipes intended to convey exhaust gases pro-
duced by combustion in adapted furnaces, which are in-
serted within a vessel that contains the fluid to be heated.
[0003] However, pipes of this type are not typical ex-
clusively of boilers, but can also be present in different
apparatuses of industrial cycles.

[0004] From the point of view of heat transmission,
conventional pipes are not entirely satisfactory, even if
they are provided with internally inserted elements in-
tended to make the transmission particularly efficient.

Disclosure of the invention

[0005] The aim of the present invention is to provide a
device that can optimize effectively the characteristics of
heat transmission between the exhaust gases conveyed
by the pipes and the fluid that flows on the outside of the
pipes.

[0006] This aim, as well as other objects that will be-
come better apparent hereinafter, are achieved by a pipe
according to claim 1.

Brief description of the drawings

[0007] Further characteristics and advantages of the
invention will become better apparent from the descrip-
tion of preferred but not exclusive embodiments of the
invention, illustrated by way of non limiting example in
the accompanying drawings, wherein:

Figure 1 is a perspective view of a device not corre-
sponding to the invention;

Figure 2 is a sectional view, taken along line II-1l of
Figure 1;

Figures 3 to 6 represent embodiments not corre-
sponding to the invention;

Figures 7, 9 are perspective views of variations of
the device according to the invention;

Figures 8, 10 are sectional views, taken respectively
along lines VIII-VIII, X-X of Figures 7, 9 respectively.

Ways of carrying out the invention

[0008] With reference to Figures 1 and 2, the numeral
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1 generally designates the device according to the inven-
tion, inserted in a pipe 2 designed to convey inside it a
stream of exhaust gases and to be lapped externally by
the fluid to be heated.

[0009] The device 1 comprises, in a single piece as-
sembly, a plurality of longitudinal fins 3, which extend in
a substantially radial direction from a central core 4 and
come into contact with the inner surface of the pipe 2.
[0010] More precisely, the individual fins 3 have a slight
curvature, which enhances their elasticity characteristics
both during the insertion of the device in the pipe and
during operation. Such fins further have an end 3a which
is widened so as to define a foot for contact with the inner
surface of the pipe.

[0011] The presence of the device according to the in-
vention gives great effectiveness to the transmission of
heat between the exhaust gases conveyed by the pipe
2 and the fluid that laps the pipe externally, because the
fins 3 convey, by conduction, to the pipe wall the heat
captured at the central portion of the pipe, where the ex-
haust gases are hotter, and moreover the inner surface
of the pipe wall is lapped directly by the stream of exhaust
gases without any obstacle being interposed so as to
constitute a shield to the flow of heat.

[0012] Figures 3 and 4 are views of a first variation of
the invention, which no longer has a single piece config-
uration but comprises two sections, generally designated
by the reference numerals 5 and 6, each comprising a
portion of the central core which is provided with respec-
tive fins. Thus, the section 5 comprises a portion 5a of
the central core with respective fins 5b, 5c, 5d, 5e, and
the section 6 comprises a portion 6a of the central core
with respective fins 6b, 6¢, 6d, 6e.

[0013] The variation shown in Figures 5 and 6 again
comprises two sections 7 and 8, each of which comprises
a portion of the central core which is provided with re-
spective fins, and provides for the presence of an ex-
pander, which is extended over the entire length of the
device and is adapted to keep the sections in contact
with the inner surface of the pipe and is constituted by a
threaded stem 9, which is shown partially extracted for
clarity of illustration.

[0014] Finally, the variations shown in Figures 7, 8 and
9, 10 are structurally identical to the variation of Figure
5 and are provided with a turbulator, which is adapted to
disruptthe boundary layer of the stream of exhaust gases
in contact with the inner surface of the pipe and is inserted
in an adapted seat provided at the outer end of the fins.
[0015] These variations correspond to the claimed in-
vention. The turbulator comprises, in the variation of Fig-
ure 7, a plurality of rings 10, whereas in the variation of
Figure 9 it has the shape of a spiral 11.

[0016] In practice it has been found that the device
according to the invention fully achieves the intended
aim.

[0017] The invention thus conceived is susceptible of
numerous other modifications and variations, all of which
are within the scope of the appended claims; all the de-
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tails may further be replaced with other technically equiv-
alent elements.

[0018] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of increas-
ing the intelligibility of the claims and accordingly such
reference signs do not have any limiting effect on the
interpretation of each element identified by way of exam-
ple by such reference signs.

Claims

1. A pipe comprising a device (1) for optimizing the
transmission of heat therein for conveying exhaust
gases in a heat exchange apparatus, the device (1)
being inserted in the pipe (2) and comprising a plu-
rality of longitudinal fins (3; 5a, 5b, 5c, 5d, 5e, 6a,
6b, 6¢, 6d, 6e) which extend in a substantially radial
direction from a central core (4; 5a, 6a) and come
into contact with the inner surface of the pipe, char-
acterized by the presence of a turbulator (10; 11),
which is adapted to disrupt the boundary layer of the
stream of exhaust gases in contact with the inner
surface of the pipe (2), and which is inserted in a
seat provided at the outer end of the fins.

2. Thepipe according to claim 1, characterized in that
the fins (3) are slightly curved and have a wider end
(3a) so as to define a foot for contact with the inner
surface of the pipe (2).

3. The pipe according to one or more of the preceding
claims, characterized in that it has a single piece
configuration.

4. The pipe according to one or more of the preceding
claims, characterized in that it comprises a plurality
of sections (5, 6; 7, 8), each of which comprises a
portion (5a, 6a) of the central core which is provided
with respective fins (5a, 5b, 5c, 5d, 5e, 6a, 6b, 6¢,
6d, 6e).

5. The pipe according to one or more of the preceding
claims, characterized in that it comprises a plurality
of sections (5, 6; 7, 8), each of which comprises a
portion (5a, 6a) of the central core which is provided
with respective fins, within said central core there
being an expander (9) which is adapted to keep the
set of sections in contact with the inner surface of
the pipe (2).

6. The pipe according to claim 5, characterized in that
the expander comprises within the central core is
constituted by a threaded stem (9).

7. Thepipe according to claim 1, characterized in that
the turbulator comprises a plurality of rings (10).
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8. The pipe accordingtoclaim 1, characterized in that
the turbulator has the shape of a spiral (11).

Patentanspriiche

1. Ein Rohr, das eine Vorrichtung (1) zum Optimieren
der Ubertragung von Warme darin fiir den Transport
von Abgasen in einer Warmetauschervorrichtung
umfasst, wobei die Vorrichtung (1) in das Rohr (2)
eingesetztist und eine Vielzahl Ianglicher Rippen (3;
5a, 5b, 5c, 5d, 5e, 6a, 6b, 6¢, 6d, 6e) umfasst, die
sich von einem zentralen Kern (4; 5a, 6a) in einerim
Wesentlichen radialen Richtung erstrecken und mit
der Innenflache des Rohrs in Kontakt kommen; ge-
kennzeichnet durch die Anwesenheit eines Turbu-
lators (10; 11), der ausgebildet ist, um die Grenz-
schicht des Stroms von Abgasen in Kontakt mit der
Innenflache des Rohrs (2) zu durchbrechen, und der
in einen am dufleren Ende der Rippen bereitgestell-
ten Sitz eingesetzt ist.

2. Das Rohr gemaR Anspruch 1, dadurch gekenn-
zeichnet, dass die Rippen (3) leicht gekrimmt sind
und ein breiteres Ende (3a) haben, um eine Basis
fur den Kontakt mit der Innenflache des Rohrs (2)
zu bestimmen.

3. Das Rohr gemaR einem oder mehreren der obigen
Anspriiche, dadurch gekennzeichnet, dass es ei-
ne einteilige Konfiguration hat.

4. Das Rohr gemaR einem oder mehreren der obigen
Anspriiche, dadurch gekennzeichnet, dass es ei-
ne Vielzahl von Abschnitten (5, 6; 7, 8) umfasst, die
jeweils einen Teil (5a, 6a) des zentralen Kerns um-
fassen, der mit entsprechenden Rippen (5a, 5b, 5c,
5d, 5e, 6a, 6b, 6¢c, 6d, 6e) versehen ist.

5. Das Rohr gemaR einem oder mehreren der obigen
Anspriiche, dadurch gekennzeichnet, dass es ei-
ne Vielzahl von Abschnitten (5, 6; 7, 8) umfasst, die
jeweils einen Teil (5a, 6a) des zentralen Kerns um-
fassen, der mit entsprechenden Rippen versehen
ist, wobei sich innerhalb des zentralen Kerns ein
Rohraufweiter (9) befindet, der ausgebildet ist, um
die Reihe von Abschnitten in Kontakt mit der Innen-
flache des Rohrs (2) zu halten.

6. Das Rohr gemaR Anspruch 5, dadurch gekenn-
zeichnet, dass der in dem zentralen Kern umfasste
Rohraufweiter aus einem Gewindeschaft (9) be-
steht.

7. Das Rohr gemaR Anspruch 1, dadurch gekenn-
zeichnet, dass der Turbulator eine Vielzahl von Rin-
gen (10) umfasst.
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8. Das Rohr gemal Anspruch 1, dadurch gekenn-
zeichnet,dass der Turbulator die Formeiner Spirale
(11) hat.

Revendications

1. Tuyau comprenant un dispositif (1) pour optimiser la
transmission de chaleur dans celui-ci pour transpor-
ter des gaz d’échappement dans un appareil 70
d’échange de chaleur, le dispositif (1) étant inséré
dans le tuyau (2) et comprenant une pluralité d’ailet-
tes longitudinales (3 ; 5a, 5b, 5c, 5d, 5e, 6a, 6b, 6c¢,
6d, 6e) qui s’étendent dans une direction sensible-
ment radiale depuis un noyau central (4 ; 5a, 6a) et 75
viennent en contact avec la surface interne du tuyau,
caractérisé par la présence d’un turbulateur (10 ;
11) qui est adapté pour perturber la couche limite du
flux de gaz d’échappement en contact avec la sur-
face interne du tuyau (2), et qui est inséré dans un 20
siege disposé a I'extrémité externe des ailettes.

2. Tuyau selon la revendication 1, caractérisé en ce
que les ailettes (3) sont Iégérement courbées et ont
une extrémité plus large (3a) de fagon a définir un 25
pied pour contact avec la surface interne du tuyau

).

3. Tuyau selon l'une ou plusieurs des revendications
précédentes, caractérisé en ce qu’il présente une 30
configuration monobloc.

4. Tuyau selon l'une ou plusieurs des revendications
précédentes, caractérisé en ce qu’il comprend une
pluralité de sections (5, 6 ; 7, 8), dont chacune com- 35
prend une partie (5a, 6a) du noyau central qui est
pourvu d’ailettes respectives (5a, 5b, 5c, 5d, 5e, 6a,
6b, 6¢, 6d, 6e).

5. Tuyau selon l'une ou plusieurs des revendications 40
précédentes, caractérisé en ce qu’il comprend une
pluralité de sections (5, 6 ; 7, 8), dont chacune com-
prend une partie (5a, 6a) du noyau central qui est
pourvu d’ailettes respectives, ledit noyau central
contenant en son sein un extenseur (9) qui estadap- 45
té pour maintenir I'ensemble de sections en contact
avec la surface interne du tuyau (2).

6. Tuyau selon la revendication 5, caractérisé en ce
que I'extenseur compris dans le noyau central est 50
constitué d’une tige filetée (9).

7. Tuyau selon la revendication 1, caractérisé en ce
que le turbulateur comprend une pluralité d’anneaux
(10). 55

8. Tuyau selon la revendication 1, caractérisé en ce
que le turbulateur a la forme d’une spirale (11).
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