EP 0 684 431 A1

Europdisches Patentamt

European Patent Office
0 Offi . @ Publication number: 0 684 431 A1
ice européen des brevets
@) EUROPEAN PATENT APPLICATION
@) Application number: 95106085.4 @ Int. 15 F24H 1/26
@) Date of filing: 24.04.95
Priority: 23.05.94 IT MI941042 @) Applicant: BELLELI S.p.A.

Via Taliercio 1
1-46100 Mantova (IT)

®

Date of publication of application:
29.11.95 Bulletin 95/48
@) Inventor: Belleli, Riccardo
Via Carducci, 6
1-46100 Mantova (IT)

®

Designated Contracting States:
AT BE DE ES FR GB GR IT NL PT SE

Representative: Modiano, Guido, Dr.-Ing. et al
Modiano & Associati S.r.l.
Via Meravigli, 16
1-20123 Milano (IT)

@ Boiler for household heating, with triple flue gas flow, operating at low temperature and with low
nitrogen oxide values.

@ Boiler (1) for household heating with triple flue
gas flow, operating at low temperature and with low
nitrogen oxide values, that comprises a furnace tube
(2) that is connected to a burner (3) at one end and
forms the flue gas chamber (4) at the other end. The
furnace tube is surrounded by the heat exchange
water (5). The boiler comprises, in the furnace tube

(2), on the side of the burner, a sleeve (10), which
together with the furnace tube (2) forms an air space
in which there are first ducts, which allow the flue
gases to flow towards the manifold in the region of
the head of the burner (3), and second ducts, which
lead into the flue gas chamber (4), which is sepa-
rated from the burner by a wall (12).
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The present invention relates to a boiler for
household heating, with friple flue gas flow, operat-
ing at low temperature and with low nitrogen oxide
values.

It is known that in heating boilers the furnaces
and the exchange elements must take into account,
in their design and production, several require-
ments, including the need fo limit the formation of
nitrogen oxides and to avoid condensation on the
cold walls in the end region of the flue gas circula-
tion system.

Currently commercially available solutions have
generally failed to yield optimum results, as it has
not always been possible to reconcile the two op-
posite requirements of having a low flue gas tem-
perature to avoid the formation of nitrogen oxides
and of having a temperature that is high enough fo
avoid condensation.

Therefore, an aim of the invention is indeed fo
solve the problems described above by providing a
boiler for household heating with triple flue gas
flow, operating at low temperature and with low
nitrogen oxide values, that allows to provide con-
siderable functional and structural improvements to
conventional solutions.

Within the scope of the above aim, a particular
object of the invention is to provide a boiler in
which it is possible to contain the three passages
or flue gas flows inside the furnace tube without
flame injection.

Another object of the present invention is to
provide a heating boiler which by virtue of its
particular constructive characteristics is capable of
giving the greatest assurances of reliability and
safety in use.

Another object of the present invention is to
provide a household heating boiler with triple flue
gas flow, operating at low temperature and with low
nitrogen oxide values, that can be easily obtained
starting from commonly commercially available ele-
ments and materials and is furthermore competitive
from a merely economic point of view.

This aim, these objects, and others which will
become apparent hereinafter are achieved by a
boiler for household heating with triple flue gas
flow, operating at low temperature and with low
nitrogen oxide values, according to the invention,
that comprises a furnace tube that is connected to
the burner at one end and forms the flue gas
chamber at the other end, said furnace tube being
surrounded by the heat exchange water; character-
ized in that it comprises, in said furnace tube, on
the side of said burner, a sleeve, which together
with said furnace tube forms an air space in which
there are first ducts, which allow the flue gases to
flow towards a manifold in the region of the head of
the burner, and second ducts, which lead into said
flue gas chamber, which is separated from said
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burner by a wall.

Further characteristics and advantages will be-
come apparent from the description of a preferred
but not exclusive embodiment of a boiler for house-
hold heating with triple flue gas flow, operating at
low temperature and with low nitrogen oxide val-
ues, illustrated only by way of non-limitative exam-
ple in the accompanying drawings, wherein:

figure 1 is a schematic sectional view of the
heating boiler according to the invention;

figure 2 is a sectional view of the furnace tube,
taken along the plane II-ll of figure 1;

figure 3 is a sectional view of the furnace tube,
taken along the plane llI-lll of figure 3;

figures 4, 5, and 6 are enlarged-scale sectional
views of three different embodiments, taken
along the plane llI-lll of figure 1.

With reference to the above figures, the boiler
for household heating with friple flue gas flow,
operating at low temperature and with low nitrogen
oxide values, according to the invention, is gen-
erally designated by the reference numeral 1 and
comprises a cylindrical furnace tube 2 which is
connected, at one end, to the burner, which is
generally designated by the arrow 3, and forms a
flue gas chamber 4 at the other end.

A boiler 5 is formed around the furnace tube 2,
and more specifically along part of its longitudinal
extension; said boiler in practice keeps the heat
exchange water in contact with the outer surface of
the furnace tube 2.

A sleeve 10 is provided inside the furnace tube
2 towards the burner 3 and is termed "dry" in the
jargon since it has no water on the side that is not
exposed to the flame. The sleeve 10 is preferably
made of ferritic of austenitic alloyed steel and runs
along part of the intake chamber, designated by
the reference numeral 11, which is formed between
the part for connection to the burner 3 and a wall
12 that in practice interrupts the furnace tube.

First flue gas passage ducts 20 are formed in
the air space that is delimited between the sleeve
10 and the furnace tube 2 and in practice allow the
flue gases to flow from the intake chamber 11
towards a manifold 21 that is formed inside the
furnace tube 2 towards the region where the burner
3 is located.

Second ducts 30 are arranged between the
first ducts 20, run in contact with the surface of the
furnace tube 2, and end in the flue gas chamber 4,
passing beyond the wall 12.

In practice, the flue gases flow axially through
the sleeve 10, and since they are unable to reach
the flue gas chamber 4 due to the wall 12, once
they have passed beyond the edge of the sleeve
10 they flow radially and reverse their direction,
flowing through the first ducts 20 so as to reach the
manifold 21, which is protected, on the burner side,
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by a refractory layer 25; the flue gases then enter
the second ducts 30 that lead into the flue gas
chamber 4.

The second ducts 30 are fixed to the furnace
tube 2 by means of welding beads 40, thus forming
a wide region of contact that facilitates heat ex-
change.

As clearly shown in figure 4, the ducts 30 can
have a substantially trapezoidal shape, with the
welding beads 40 arranged outside the longer par-
allel side or optionally, as shown in figure 6, the
welding spots, designated by the reference nu-
meral 40a, can affect recesses 41 formed on the
outer surface of the trapezoidal shape of the ducts
30; an air space is formed between the base of the
trapezoid and the furnace tube and is an important
element in calibrating heat transmission.

Optionally, as shown in figure 5, the ducts 30
can also be formed by means of a U-shaped body,
designated by the reference numeral 30a, which is
provided with beads 40b, at its free arms, for
welding it to the furnace.

The described arrangement allows to form a
triple-flow flue gas path that allows to limit the
formation of nitrogen oxides, as the time for which
the flue gases remain at high temperature, that is
to say, inside the sleeve, is very short.

Once the end of the sleeve 10 has been
passed, the temperature drops due to lack of direct
heat irradiation towards the fubes, which have a
special cross-section, and furthermore the tempera-
ture towards the exposed part of the furnace tube
is much lower, as said furnace tube 2 is inside the
heat exchange water.

The sleeve 10 also limits the formation of ox-
ides, preventing further contacts between the flue
gases during the second pass or flow and the
comburent air.

The solution also avoids condensation inside
the second ducts 30, as the flue gases that flow
through them fransfer heat to the water through the
wall that is in contact with the furnace tube, but the
temperature reduction of the flue gases is limited
by the fact that at the same time said flue gases
receive heat from the flue gases that enter the first
ducts, which are placed alternately between the
second ducts, and that in the end region, that is fo
say, in the part directly upstream of the outlet that
leads into the flue gas chamber, they receive heat
by direct irradiation of the flue gases that are in the
furnace and are still at high temperature.

It should also be noted that the deformation of
the sleeve caused by thermal expansion has the
purpose of moving the surface of the sleeve into
close contact with the second ducts, thus increas-
ing the flow of heat by conduction.

A triple-pass household heating boiler is thus
provided in practice, wherein the third pass is pro-
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vided by means of ducts that are delimited by the
wall itself of the furnace tube and by profiled ele-
ments that can have an open or closed cross-
section.

Furthermore, the provision of a portion, more
specifically the end portion, of the third pass that is
exposed to direct irradiation of the flue gases that
are inside the intake chamber allows fo avoid con-
densation inside said ducts, as said ducts are ex-
posed to direct heat irradiation in the region that
might be most critical for condensation.

Furthermore, the last portion of the second
ducts is not wet externally by the water, and there-
fore condensation cannot occur as heat is not re-
moved from the flue gases.

From the above description it is therefore evi-
dent that the invention achieves the intended aim
and objects, and in particular the fact is stressed
that a boiler for household heating with triple flue
gas flow, operating at low temperature and with low
nitrogen oxide values, is provided that allows to
optimize performance by virtue of an efficient
choice of the shapes of the ducts and of the
various cross-sections.

The invention thus conceived is susceptible of
numerous modifications and variations, all of which
are within the scope of the same inventive concept.

All the details may furthermore be replaced
with other technically equivalent elements.

In practice, the materials employed, as well as
the contingent shapes and dimensions, may be any
according to the requirements.

Where technical features mentioned in any
claim are followed by reference signs, those refer-
ence signs have been included for the sole pur-
pose of increasing 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 example by such
reference signs.

Claims

1. Boiler (1) for household heating with friple flue
gas flow, operating at low temperature and with
low nitrogen oxide values, which comprises a
furnace tube (2) that is connected to the burner
(3) at one end and forms the flue gas chamber
(4) at the other end, said furnace tube (2)
being surrounded by the heat exchange water
(5); characterized in that it comprises, in said
furnace tube (2), on the side of said burner (3),
a sleeve (10), which together with said furnace
tube (2) forms an air space in which there are
first ducts (20), which allow the flue gases fo
flow towards a manifold (21) in the region of
the head of the burner (3), and second ducts
(30), which lead into said flue gas chamber (4),
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which is separated from said burner (3) by a
wall (12).

Boiler according to claim 1, characterized in
that said sleeve (10) runs along a portion of the
intake chamber (11) that is formed between
said burner (3) and said wall (12).

Boiler according to the preceding claims, char-
acterized in that the last portion of the second
ducts (30) is not wet externally by the water.

Boiler according to one or more of the preced-
ing claims, characterized in that said first ducts
(20) are placed alternately between said sec-
ond ducts (30).

Boiler according to one or more of the preced-
ing claims, characterized in that said second
ducts (30) are connected to said furnace tube
(2) by means of welding beads (40) that are
adapted to increase the region where heat
exchange occurs by contact with said furnace
tube (2).

Boiler according to one or more of the preced-
ing claims, characterized in that said second
ducts (30) have a substantially trapezoidal
shape, with said welding beads (40) arranged
on the outside of the longer parallel side.

Boiler according to one or more of the preced-
ing claims, characterized in that an air space is
formed between the wall of the second ducts
(30), which have a closed profile, and the wall
of the furnace tube (2).

Boiler according to one or more of the preced-
ing claims, characterized in that said second
ducts (30) are formed by means of a U-shaped
body (30a) which is connected, at the free
ends of its arms, to said furnace tube (2) by
means of welding beads (40b).

Boiler according to one or more of the preced-
ing claims, characterized in that said second
ducts (30) are subjected, at their end portion,
o the heat irradiation of the flue gases in said
intake chamber (11).

Boiler according to one or more of the preced-
ing claims, characterized in that the tempera-
ture of the flue gases in said first ducts (20)
drops due to the elimination of direct irradia-
tion due to said sleeve (10).

Boiler according to one or more of the preced-
ing claims, characterized in that the thermal
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12,

expansion of said sleeve (10) is adapted to
increase surface contact with said second
ducts (30) fo increase heat exchange by con-
duction.

Boiler according to one or more of the preced-
ing claims, characterized in that the three flows
of flue gas occur inside said furnace tube (2).
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