EP 2 442 028 A1

(1 9) Européisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 2 442 028 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
18.04.2012 Bulletin 2012/16

(21) Application number: 11184234.0

(22) Date of filing: 06.10.2011

(51) IntCl.:
F23D 14/36 (2006.01)
F23D 14/62 (2006:01)
FO04D 29/66 (2006:01)

F23D 14/60 (2006.0)
F23L 5/02(2006.01)

(84) Designated Contracting States:
AL AT BEBG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILTLULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(30) Priority: 12.10.2010 IT MI20101865

(71) Applicant: Riello S.p.A.
Legnago (IT)

(72) Inventors:
¢ Sacchi, Carlo
23851 Galbiate (IT)
¢ Ciofolo, Noe’
23816 Barzio (IT)

(74) Representative: Jorio, Paolo et al
Studio Torta S.p.A.
Via Viotti, 9
10121 Torino (IT)

(54) Feed assembly for feeding an air/gas mixture

(57) A feed assembly (1) of an air/gas mixture to a
burner (5) of a gas boiler defines a feed path (P) of the
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Description

[0001] The present invention relates to a feed assem-
bly for feeding an air/gas mixture.

[0002] In particular, this invention relates to a feed as-
sembly for feeding an air/gas mixture to a burner of a gas
boiler.

[0003] The air/gas feed assemblies are widely used in
the field of gas-fired boilers for domestic use and, in par-
ticular in the field of gas-fired boilers of the condensing
type. A particularly common type of feed assembly for
feeding an air/gas mixture defines a feed path for feeding
an air/gas mixture and comprises an air/gas mixture mix-
ing and modulating device defining a mixing region; and
a suction conduit connected to the mixing and modulating
device. Generally, the mixing device is defined by a ven-
turi tube which is axially connected to an air feeding con-
duit and in which, at the level of the minimum flow cross
section, a flow of gas is injected. The gas flow rate is
regulated by a modulation valve, while the suction con-
duit is generally defined by the suction conduit of a fan
whose speed can be modulated to vary the flow rate of
the air/gas mixture. The feed assemblies for feeding an
air/gas mixture of the type identified above have proven
able to provide an adequate flow modulation and to vary
the composition ratio of air/gas mixture within a given
range.

[0004] The research to provide more efficient and less
polluting gas boilers has resulted in the development of
modulating and mixing devices which allow reduction of
pollutants for any level of modulation. For example, the
documents EP 559, 280; U.S. 6,604,938; DE 101 19598;
and W02009/133451 disclose a type of modulating and
mixing device, in which at least one valve is disposed in
the venturi conduit so as to partially close the flow of the
air/gas mixture and create air/gas mixtures greater than
the ratio of 5 to 1 and constant as a function of the mixture
flow rate required by the burner.

[0005] These technical solutions represent an objec-
tive improvement in the reduction of pollutants over pre-
vious solutions, however, it was found that the introduc-
tion of these new modulating and mixing devices occa-
sionally causes vibrations, which are undesirable and an-
noying since they may create technical problems and
give the impression of being a low quality product.
[0006] One purpose of the present invention is to pro-
vide a feed assembly that is free from the drawbacks of
the prior art feed assemblies.

[0007] According to the present invention a feed as-
sembly for feeding an air/gas mixture to a burner of a gas
boileris achieved; the feed assembly defining a feed path
of the gas and air mixture comprising a device for mixing
and modulating of the air/gas mixture defining a mixing
region; and a suction conduit connected to the mixing
and modulating device; the feed assembly being provid-
ed with at least an opening communicating with the out-
side, and arranged downstream of the mixing region.
[0008] Thanks to the present invention the feed as-
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sembly for feeding an air/gas mixture is free from vibra-
tions to any degree of modulation of the flow and for any
air/gas ratio.

[0009] It was also found that it is preferable that the
opening extends in the proximity of the junction between
the mixing and modulating device and the suction con-
duit.

[0010] It was found that it is preferable to create a plu-
rality of openings which extend around the feed path.
[0011] According to a preferred embodiment of the
presentinvention the mixing and modulating device com-
prises a conduit provided with a first flange; and the suc-
tion conduit comprises a second flange; the first and sec-
ond flanges being jointed to each other so as to form the
plurality of openings between the first and second flange.
[0012] This solution is particularly easy to accomplish
because it is sufficient to create a gap between the first
and second flange during assembly of the same. Accord-
ing to a preferred embodiment of the present invention
the first and second flanges have respective faces facing
each other; the first and/or second flange having a
number of projections along the first and/or second face,
so as to define, when the first and second flange are
tightened to each other, a number of openings, each ex-
tending between the first and second face and two pro-
jections.

[0013] Alternatively, according to a further preferred
embodiment of the invention, the first and second flanges
have, respectively, afirstand second flatface facing each
other; and a number of plates interposed between the
first and second flange to define, when the plates are
gripped between the first and second flange, a number
of openings, each extending between the first and sec-
ond flat face and two plates.

[0014] Additional features and advantages of the
present invention will appear clear from the following de-
scription of nonlimiting examples of embodiments, with
reference to the figures of the annexed drawings, where-
in:

- Figure 1 is a sectional view, with parts removed for
clarity and with parts shown in a schematic way, of
afeed assembly for feeding an air/gas mixture object
of the present invention;

- Figure 2 is a sectional view, on an enlarged scale
and with parts removed for clarity, of a detail of Figure
1;

- Figure 3 is a sectional view, on an enlarged scale
and with parts removed for clarity, of an alternative
embodiment of the detail of Figure 2; and

- Figure 4 is a perspective view of a detail of Figure 3.

[0015] With reference to Figure 1, with the reference
number 1 is indicated as a whole a feed assembly for
feeding an air/gas mixture to a burner of a gas boiler.
The feed assembly 1 is connected to an air feed conduit
2,toagasfeedconduit 3; and toaburner4 and comprises
essentially a mixing and modulating device 5; and a fan
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6. The air feed conduit 2 and the gas feed conduit 3 are
connected to the mixing and modulating device 5, which
in turn is fixed to the fan 6, which is connected to the
burner 4. The gas feed conduit 3 presents a modulating
valve 7 connected to a control unit (of a known type and
not illustrated in the attached figures) for the control of
the burner 4 and of the fan 6.

[0016] The fan 6 comprises a suction conduit 8, which
is jointed to the mixing and modulating device 5 and ends
with a flange 9. In the case illustrated, the fan 6 is a cen-
trifugal fan of the type commonly used in gas-fired boilers,
but for the purposes of the present invention may be of
different types. The mixing and modulating device 5 has
atubular shape, extending along an axis Aand comprises
a flange 10 configured to establish a connection with the
flange 9; an attaching element 11 to establish a connec-
tion with the air feed conduit 2; and an attaching element
12 to establish a connection with the gas feed conduit 3.
In this case, the mixing and modulating device 5 com-
prises an outer tube 13, and an inner tube 14, coaxial,
coupled to each other, and shaped to form between them
an annular chamber 15, which is in communication with
the gas feed conduit 3, and with the compartment of the
inner tube 14 by way of two nozzles 16 facing and oppo-
site to each other. The inner tube 14 is shaped so as to
give to the inner compartment the typical configuration
of the venturi tube and has a separator septum 17 which
divides in half the flow section. In addition, the mixing
and modulating device 5 comprises two bulkheads 18
and 19, arranged in series, hinged to the separator sep-
tum 17, and movable between a closed position in which
they block half of the flow section and an open position,
not shown. The bulkheads 18 and 19 occupy the closed
position under the action of their own weight and are ar-
ranged in the fully or partially open position as a function
of the suction generated by the fan 6.

[0017] The feeding device 1 comprises at least one
opening 20 arranged near the junction between the mix-
ing and modulating device 5 and the suction conduit 8.
The opening 20 is arranged downstream of the mixing
region, i.e. ofthe nozzles 16 and the bulkheads 18 and 19.
[0018] The tests performed by the applicant showed
that the creation of an opening 20 near to the area shown
eliminates vibration in all operating conditions. In partic-
ular, the tests have given satisfactory results especially
when the opening 20 extends in proximity of the junction
between the mixing and modulating device 5 and the
suction conduit 8. In addition, the tests have given very
positive feedback when the opening 20 extends as much
as possible around the feed path P of the air/gas mixture.
Therefore, the preferred embodiment of the invention
comprises a plurality of openings 20 extending around
the feed path P of the air/gas mixture.

[0019] With reference to Figure 2, the flange 9 and the
flange 10 are jointed to each other so as to achieve a
plurality of openings 20 between the flanges 9 and 10.
In particular, the flanges 9 and 10 have respective faces
21 and 22 facing each other, and tightened together by
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fasteners 23, in this case screws, each of which is en-
gaged in a hole 24 and in a hole 25 respectively of the
flange 9 and of the flange 10. In the case illustrated, the
flange 10 has a plurality of projections 26 along the face
22 so astodefine, whentheflanges 9 and 10 are fastened
against each other, a series of openings 20, each of which
extends between the first and second faces 21 and 22
and the two projections 26. The openings 20 are in fact
the annular gaps that have an axial dimension equal to
the height of the two projections 26. Said axial dimension
of the opening is of the order of tenths of a millimeter. In
the specific case of a feed assembly with a fan with a
maximum capacity of 70 kg/h, the axial dimension of the
openings is about two tenths of a millimeter.

[0020] According to a variant not shown. The face 22
of flange 10 is flat, while the projections 26 project from
the face 21 of the flange 9.

[0021] With reference to Figure 3, the same reference
numbers are used to define similar parts. In the case
shown in Figure 3, the flanges 9 and 10 have respective
flat faces 27 and 28, parallel and facing each other and
the openings 20 are made by way of plates 29 interposed
between the faces 27 and 28 of the flanges 9 and 10.
When the plates 29 are fastened between the flanges 9
and 10 a plurality of openings 20 are defined, each of
which extends between the flanges 9 and 10 and two
plates 29.

[0022] Each plate 29 is U-shaped and has two wings
30 connected by a base 31 so as to be fit on the flange
10. In particular, the two wings 30 of each plate 29 have
two respective holes 32 aligned with each other, which,
in use, are aligned with holes 24 and 25 of the flanges 9
and 10 to allow the passage of the fasteners 23. In this
way, through the use of fasteners 23 in the holes 32 the
correct positioning of the plates 29 is ensured and their
potential loosening is prevented.

[0023] In use and with reference to Figure 1, the fan 5
sucks airin from air feed conduit 2 through the modulating
mixing device and feeds the air/gas mixture to the burner
5. The gas is injected from the two nozzles 16 within the
modulating mixing device 5 where it mixes with the air.
The gas flowrate is regulated by the gas modulating valve
7, while the flow rate of the air/gas mixture and the posi-
tion of the bulkheads 18 and 19 is regulated by the op-
erating speed of the fan 6. In this way, it is possible to
tune the air/gas mixture in a fine and stable way. The
pressure waves generated by the combined action of the
fan 6, the bulkhead 18 and 19, and nozzles 16 are com-
pensated and dampened by the openings 20 to the point
of eliminating the vibrations induced in the entire feed
assembly 1.

[0024] Itis alsoclearthatto the feed assembly for feed-
ing an air/gas mixture can be applied changes, variations,
improvements without going beyond the scope of the ap-
pended claims.
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Claims to the first or second flange (10, 9) so the holes (32)
in the wings (30) are aligned with said further holes
1. Afeed assembly for feeding an air/gas mixture to a (25, 24).

burner of a gas boiler; the feed assembly (1) defining

an air/gas mixture feed path (P), and comprisingan %
air/gas mixture mixing and modulating device (5) de-
fining a mixing region; and an suction conduit (8)
connected to the mixing and modulating device (5);

the feed assembly (1) having at least one opening
(20) communicating with the outside and located 170
downstream from the mixing region.

2. Afeed assembly as claimed in Claim 1, wherein the
opening (20) extends close to where the mixing and
modulating device (5) joins the suction conduit (8). 75

3. A feed assembly as claimed in Claim 2, and com-
prising a number of openings (20) extending about
the feed path (P).
20
4. Afeed assembly as claimed in Claim 3, wherein the
mixing and modulating device (5) is tubular, and
comprises a first flange (10); and the suction conduit
(8) comprises a second flange (9); the first and sec-
ond flange (10, 9) being joined to form the number 25
of openings (20) between the first and second flange
(10, 9).

5. Afeed assembly as claimed in Claim 4, wherein the
first and second flange (10, 9) have, respectively,a 30
first and second face (22, 21) facing each other; the
first and/or second flange having a number of pro-
jections (26) along the first and/or second face (22,
21), so as to define, when the first and second flange
(10, 9) are tightened to each other, anumberofopen- 35
ings (20), each extending between the first and sec-
ond face (22, 21) and two projections (26).

6. Afeed assembly as claimed in Claim 4, wherein the
first and second flange (10, 9) have, respectively,a 40
first and second flat face (28, 27) facing each other;
and a number of plates (29) interposed between the
first and second flange (10, 9) to define, when the
plates (29) are gripped between the first and second
flange (10, 9), a number of openings (20), each ex- 45
tending between the first and second flat face (28,
27) and two plates (29).

7. Afeedassemblyasclaimedin Claim 6, wherein each
plate (29) is U-shaped, and has two wings (30) con- 50
nected by a base (31); each plate (29) being fitted
to the first or second flange (10, 9).

8. Afeed assembly as claimed in Claim 7, wherein the
plate (29) has two aligned holes (32) formed in the 55
two wings (30); the first and second flange (10, 9)
have respective further holes (25 24) in which to in-
sert fasteners (23); and each plate (29) being fitted
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