
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
1 

93
6 

31
5

A
1

��&������������
(11) EP 1 936 315 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
25.06.2008 Bulletin 2008/26

(21) Application number: 07023047.9

(22) Date of filing: 28.11.2007

(51) Int Cl.: �
F28F 1/40 (2006.01) F28F 19/02 (2006.01)

F28F 21/08 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IS IT LI LT LU LV MC MT NL PL PT RO SE 
SI SK TR
Designated Extension States: 
AL BA HR MK RS

(30) Priority: 13.12.2006 IT MN20060071

(71) Applicant: UNICAL AG S.p.A.�
46033 Castel d’Ario MN (IT) �

(72) Inventor: Jahier, Giovanni
46100 Mantova (IT) �

(74) Representative: Alagem Modiano, Lara S. et al
c/o Modiano & Associati S.r.l. 
Via Meravigli 16
20123 Milano (IT) �

(54) Protected carbon steel pipe for conveying flue gases in a heat exchange apparatus

(57) A protected carbon steel pipe (1; 7) for convey-
ing flue gases in a heat exchange apparatus, comprising
an outer jacket (2; 8) made of carbon steel, which is pro-
vided internally with a plurality of contiguous sectors (3,

4, 5; 9) made of corrosion-�resistant material and provided
with variously shaped fins (3a, 4a, 5a; 9a), and a contin-
uous layer (6; 10) made of corrosion-�resistant material
which is interposed and in contact between the outer jack-
et (2; 8) and the plurality of contiguous sectors (3, 4, 5; 9).
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Description

�[0001] The invention relates to a protected carbon
steel pipe for conveying flue gases in a heat exchange
apparatus.
�[0002] It is known that there are heat exchange appa-
ratuses, such as for example fire tube boilers for gener-
ating hot water or another heat transfer fluid, or different
apparatuses of industrial thermal cycles, such as for ex-
ample condensers, economizers, heat exchangers,
which provide for the presence of pipes designed to con-
vey flue gases produced by combustion in appropriately
provided furnaces, inserted within a vessel which con-
tains the fluid to be heated.
�[0003] The pipes comprised within such apparatuses
are made of carbon steel in order to ensure optimum
quality of the welded joints between the pipes and the
structures of the apparatuses, which are also made of
carbon steel, and in the case of apparatuses such as for
example condensing boilers, in which the water vapor
contained in the flue gases condenses inside the flue gas
conveyance pipes, forming corrosive condensation, the
internal surface of the pipes is protected in different man-
ners.
�[0004] For example, pipes have been proposed which
comprise an outer jacket which is made of carbon steel
and is provided internally with a plurality of contiguous
sectors which are made of corrosion-�resistant material
and are provided with variously shaped fins, but in this
embodiment flue gases can penetrate between one sec-
tor and the other, with the consequent possibility of con-
tact of such flue gas, which has cooled and therefore
carries corrosive condensation, with the outer jacket,
which accordingly is not protected fully.
�[0005] The aim of the present invention is to provide a
protected carbon steel pipe which comprises the ele-
ments described above and in which full protection of the
outer jacket made of carbon steel is ensured.
�[0006] The proposed aim is achieved by a protected
carbon steel pipe for conveying flue gases in a heat ex-
change apparatus, according to the invention, compris-
ing an outer jacket made of carbon steel, which is pro-
vided internally with a plurality of contiguous sectors
made of corrosion-�resistant material and provided with
variously shaped fins, characterized by the presence of
a continuous layer made of corrosion-�resistant material
which is interposed and in contact between said outer
jacket and said plurality of contiguous sectors.
�[0007] Further characteristics and advantages of the
present invention will become better apparent from the
description of two preferred but not exclusive embodi-
ments of the invention, illustrated by way of non-�limiting
example in the accompanying drawings, wherein: �

Figure 1 is a transverse sectional view of the pro-
tected carbon steel pipe according to the invention;
Figure 2 is a transverse sectional view according to
a different embodiment.

�[0008] With reference to Figure 1, the reference nu-
meral 1 generally designates a pipe according to the in-
vention, which comprises an outer jacket 2 made of car-
bon steel and provided internally with contiguous sectors
3, 4, 5 made of corrosion- �resistant material, such as for
example aluminum alloy or stainless steel, and which are
provided with fins 3a, 4a, 5a respectively for the sectors
3, 4, 5.
�[0009] An important feature of the invention is the pres-
ence of a continuous layer 6 made of corrosion-�resistant
material, which is interposed between the outer jacket 2
and the sectors 3, 4, 5 and adheres both to the jacket
and to the sectors.
�[0010] In this manner, the outer jacket 2 made of car-
bon steel has a complete protection against corrosion,
because any infiltrations of flue gases between one sec-
tor and the other are blocked by the layer 6 and any con-
tact between the flue gases and the jacket is thus pre-
vented.
�[0011] The embodiment of Figure 2 illustrates a pipe
7 in which the outer jacket 8 made of carbon steel is
provided internally with a plurality of sectors 9 which are
made of corrosion-�resistant material and are provided
with fins 9a, 9b, which are shaped so as to define a plu-
rality of flue gas conveyance modules which are substan-
tially shaped like sectors.
�[0012] In the second embodiment, the reference nu-
meral 10 designates the continuous layer made of cor-
rosion-�resistant material which, interposed so as to ad-
here between the outer jacket 8 and the plurality of sec-
tors 9, provides full protection of the jacket against any
infiltrations of flue gases which may occur between one
sector and another.
�[0013] The described invention is susceptible of nu-
merous modifications and variations, all of which are
within the scope of the appended claims; all the details
may further be replaced with other technically equivalent
elements.
�[0014] The disclosures in Italian Patent Application No.
MN2006A000071 from which this application claims pri-
ority are incorporated herein by reference.
�[0015] 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 protected carbon steel pipe (1; 7) for conveying
flue gases in a heat exchange apparatus, comprising
an outer jacket (2; 8) made of carbon steel, which is
provided internally with a plurality of contiguous sec-
tors (3, 4, 5; 9) made of corrosion-�resistant material
and provided with variously shaped fins (3a, 4a, 5a;
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9a), characterized by the presence of a continuous
layer (6; 10) made of corrosion- �resistant material
which is interposed and in contact between the outer
jacket (2; 8) and said plurality of contiguous sectors
(3, 4, 5; 9).
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