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(54) VARIABLE CROSS-SECTION DISTRIBUTOR DEVICE FOR A PREMIXING BURNER AND 
BURNER COMPRISING SUCH DISTRIBUTOR

(57) A variable cross-section distributor for a premix
burner is provided with a plurality of openings and de-
flector elements which are located proximate thereto on
an output surface and which have guide surfaces for di-
recting the flow of an air and gas mixture in a plurality of
directions. A first deflector element is configured to direct
a part of the flow permanently in a first direction towards
an ionisation sensor. A movable deflector element, ca-
pable of adopting, as a function of the pressure exerted
on it by the mixture, a position that is variable relative to
the output surface, is used to vary the cross section of
the distributor through which the mixture flows and to
minimise the load losses; the movable deflector directs
a part of the flow in a second variable direction. At least
one further, fixed deflector is configured to direct a part
of the flow permanently in a second direction, different
from the first direction, and to regulate the fluid dynamic
distribution output from the distributor.
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Description

[0001] This invention relates to a distributor device pro-
vided with openings for inputting a mixture of fuel and
oxidant into a premix burner; the invention also relates
to a premix burner comprising this distributor device.
[0002] A distributor device of this kind and a premix
burner comprising the distributor are known from Euro-
pean patent EP 2 037 175 B1 to this applicant. The burner
described in that document comprises: a cylindrical body
made from perforated sheet metal and provided with an
inlet at one end; a sheet metal base plate welded to one
end of the cylindrical body in order to close it; and a disc-
shaped distributor, preferably formed as one piece with
a fixing flange for attaching the burner to the boiler. The
distributor is located at the inlet of the cylindrical body
and is provided with openings for inputting into the body
a mixture of gas (fuel) and air (oxidant) whose combus-
tion produces a flame on the external surface of the cy-
lindrical body.
[0003] Some embodiments of the distributor described
in patent EP 2 037 175 B1 comprise guide surfaces dis-
posed around the openings of the distributor to guide the
flow of mixture into the burner so as to create a desired
fluid dynamic distribution. The configuration described in
patent EP 2 037 175 B1 improves the thermo-acoustic
behaviour and the thermal insulation of the burner.
[0004] As is known, the formation of the flame pro-
duced by combustion of numerous gases in the presence
of an oxidant - air, for example - is accompanied by an
ionisation process whereby ions are formed. The pres-
ence of the ions may be quantitatively detected using
suitable sensors.
[0005] Measuring the ionisation signal of a flame pro-
vides information on the combustion process, such as,
for example, the ratio (typically denoted by the Greek
letter λ) between the quantities of air and gas involved
in the process, and is commonly used in the prior art to
regulate the combustion process.
[0006] European patent application EP 1 036 984 A1,
filed by G. Kromschröder AG, describes for example a
premix burner provided with a sensor for measuring the
ionisation signal produced by the flame following com-
bustion of an air and gas mixture; this signal is used in a
feedback control circuit to control the operating regime
of a fan in order to keep the value of the air-gas ratio at
a predetermined optimum level.
[0007] In application EP 1 036 984 A1, the sensor com-
prises an electrode located proximate to a distributor of
the mixture inside the burner. On its lateral surface, the
internal distributor is provided with holes through which
the mixture flows out and is distributed and the electrode
is located in proximity to a zone of the distributor where
the holes are more densely packed - that is to say, which
is more porous: thus, in this porous zone, the intensity
of the ionisation signal increases locally. This feature al-
lows increasing the intensity of the ionisation signal de-
tected, because the flame produced in the region with

the higher density of holes is more intense than on the
rest of the lateral surface, thanks to the larger amount of
mixture flowing in this region. This feature is of particular
importance when the burner is operating in regimes of
low generated thermal power: in effect, it is known that
the ionisation signal decreases considerably in this op-
erating regime, reaching values that are too low to be
used to control the operation of the burner through a con-
trol circuit.
[0008] It may be inferred from the above that the solu-
tion described in application EP 1 036 984 A1 uses a
conventional distributor that is not capable of directing
the flow of mixture in the burner towards a well-delimited
region or in a preferred direction. When the burner de-
scribed in application EP 1 036 984 A1 works in regimes
of low thermal flow and produces a less intense flame,
the intensity of the ionisation signal is reduced in propor-
tion to the reduction in flame intensity even in the porous
region: as a result, the signal may drop below the mini-
mum required for correct operation of the burner control
circuit.
[0009] Another problem with the solution described in
application EP 1 036 984 A1 is due to the higher me-
chanical stresses the burner is subjected to on account
of the high temperatures reached by the sheet metal in
the most porous region. This problem is made worse by
the use of an internal distributor, which is also a source
of thermoacoustic instability.
[0010] Unlike application EP 1 036 984 A1, this appli-
cant’s patent EP 2 037 175 B1, as already mentioned,
describes a distributor whose openings are provided with
deflectors capable of directing the flow of mixture towards
the inside of the burner in a preferred direction. The de-
flectors are, however, all identical and therefore can only
create a uniformly directed flow: as a result, the burner
of patent EP 2 037 175 B1 does not allow the intensity
of the ionisation signal and the fluid dynamic distribution
of the mixture to be separately and independently opti-
mized.
[0011] The need to optimize the ionisation signal inde-
pendently is felt particularly strongly in modern heating
systems, which are required to operate in a wide range
of thermal flows without being switched off: in other
words, modern systems must be capable of continuously
modulating the thermal power generated according to
the variable requirements of users in order to reduce en-
ergy consumption and emissions caused by repeatedly
switching the heating system on and off and during pow-
er-on transients. It is therefore essential to be able to
regulate the level of the ionisation signal independently
of the control of other parameters such as, for example,
the fluid dynamic distribution of the mixture inside the
burner.
[0012] Similar drawbacks are also shared by the burn-
er described in European patent EP 3 006 826 B1 to
Worgas Bruciatori S.r.l., relating to a burner of the type
having an internal distributor of the mixture and equipped,
at the base of it, with a perforated disc provided with
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guides, all identical in shape and size, for deflecting the
mixture towards the inside of the burner along its central
axis.
[0013] Lastly, European patent application EP 2 177
830 A1, filed by Siemens Building Technologies HVAC,
describes a premix burner of the type with an internal
distributor and provided with an ionisation electrode for
detecting the flame ionisation signal, located in a region
of the internal cavity of the burner separated from the
rest of the cavity by a dividing panel.
[0014] That way, the pressure in the region with the
ionisation electrode is higher than in the rest of the cavity
in any operating regime, thus ensuring a higher ionisation
signal over the full operating range of the burner.
[0015] The burner described in application EP 2 177
830 A1 has a certain number of drawbacks.
[0016] First of all, the dividing panel and the internal
distributor worsen the thermoacoustic behaviour of the
burner, make it more complicated and expensive to man-
ufacture and are easily subject to mechanical stress and
failure.
[0017] Secondly, the burner needs an internal distrib-
utor to distribute the mixture effectively and is thus subject
to microcracking and thermoacoustic instability.
[0018] Lastly, patent application EP 2 918 912 A2 de-
scribes a premix burner provided with an input section
for feeding a mixture of air and gas into a flame region.
The input section has two separate ducts; each duct is
connected to a different portion of the flame region, one
of which has an ionisation electrode mounted inside it.
In addition, each duct is equipped with a valve provided
with a deflector hinged to the walls of the duct; each valve
may close the respective duct or rise to allow the mixture
to flow through it. The deflector connected to the flame
region in which the ionisation electrode is located is light-
er than the other deflector and ensures that for low ther-
mal flows there is a sufficient supply of mixture to the
ionisation electrode.
[0019] The burner described in application EP 2 918
912 A2, although it is capable of separately regulating
the quantity of mixture directed to the ionisation elec-
trode, is constructionally complex because the valve pro-
vided with the heavier deflector requires the use of a per-
manent magnet; moreover, this valve does not allow con-
trolling the spatial distribution of the mixture since it only
regulates the quantity of mixture flowing in the duct.
[0020] The aim of this invention is to provide a distrib-
utor device provided with openings for inputting a mixture
of fuel and oxidant into a premix burner, capable of over-
coming the abovementioned drawbacks of the prior art.
[0021] More specifically, this invention has for an aim
to provide a distributor provided with openings for input-
ting a mixture of fuel and oxidant into a premix burner
and also to provide a burner comprising such a distribu-
tor, capable of ensuring that the ionisation signal is stable
and sufficiently intense in any operating regime and, at
the same time, able to minimise burner load losses in
any operating regime.

[0022] More specifically, the aim of this invention is to
provide a distributor for a premix burner and a burner
comprising the distributor, capable of ensuring in a con-
structionally simple and inexpensive manner that the ion-
isation signal is sufficiently intense during transients from
the maximum to the minimum thermal power and vice
versa.
[0023] A further aim of this invention is to propose a
distributor for a premix burner and a burner of this kind,
capable of guaranteeing an ionisation signal of sufficient-
ly high intensity even in low thermal flow regimes so as
to allow the operation of the burner to be controlled over
a wide range of thermal flows.
[0024] A yet further aim of this invention is to provide
a distributor and a premix burner comprising the distrib-
utor allowing the value of the λ ratio between the amount
of air and the amount of gas in the mixture to be regulated
reliably over the full operating range of the burner.
[0025] A further aim of this invention is to provide a
distributor and a premix burner comprising the distributor
and capable of reaching high values of modulation ratio,
generally greater than 1:10. By way of non-limiting ex-
ample, the modulation ratio may be equal to 1:20.
[0026] Lastly, this invention has for an aim to provide
a distributor and a premix burner comprising the distrib-
utor, capable of controlling the fluid dynamic distribution
of the mixture inside the burner and, at the same time,
optimizing the load losses and the detectable ionisation
signal.
[0027] These aims are fully achieved by the distributor
and the burner of this invention as characterized in the
appended claims.
[0028] The distributor device according to this inven-
tion comprises a distribution element having an axis
along which the mixture propagates and provided with a
first surface for inputting the mixture into the distribution
element and a second surface for outputting the mixture.
The first and the second surface are located opposite
each other along the axis of propagation so that the axis
is normal to both surfaces at the respective points where
the axis crosses them. In a preferred embodiment, the
first and the second surface have a centrally symmetrical
geometrical shape about the axis of propagation of the
mixture.
[0029] The distribution element also comprises a plu-
rality of openings which put the first surface into commu-
nication with the second surface so as to allow the pas-
sage of the mixture through the distribution element. The
openings are mutually separated and distributed angu-
larly about the axis A of propagation in such a way that
the position of each opening on the second surface is
defined uniquely by a respective azimuth angle meas-
ured relative to a second reference axis perpendicular to
the axis of propagation of the mixture. In other words,
the openings are arranged around the axis of propagation
and their positions on the output surface are distinct and
uniquely defined by a different azimuth angle for each of
the openings. For example, in the preferred case of a flat
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output surface, the surface forms a plane (called azimuth
plane) and, fixed to a reference axis lying in that plane
and orthogonal to the axis of propagation of the mixture
(which by definition is orthogonal to the input and output
surfaces at one point), the position of each opening is
uniquely identified by an angle measured relative to the
second reference axis, in the azimuth plane.
[0030] The distribution element also comprises a set
of deflector elements distributed on the second surface,
each located proximate to a respective opening and pro-
vided with a guide surface positioned above that opening.
Each guide surface is configured in such a way as to
direct the mixture output from the second surface in at
least one deflection direction which forms an angle of
deflection with the propagation axis; the projection of the
deflection direction of each guide surface on the output
surface is also oriented in such a way as to form with the
second reference axis defined above, the same azimuth
angle that identifies the opening associated with the
same guide surface.
[0031] Since each guide surface is oriented in a direc-
tion that differs in azimuth angular orientation from that
of the other guide surfaces, each deflector element can
direct a part of the mixture in a different direction.
[0032] The set of deflector elements of the distributor
according to the invention comprises at least one first
fixed deflector element whose guide surface is oriented
in such a way as to direct the mixture in a direction which
forms with the axis of symmetry a first angle of deflection
that is fixed and not null.
[0033] The set of deflector elements also comprises a
movable deflector element whose guide surface is ori-
ented in such a way as to direct the mixture in at least
one second direction that is variable and different from
the first direction. To vary the second direction, the guide
surface of the movable deflector element is provided with
means for varying the second direction by moving the
guide surface towards or away from the output surface.
The movement towards or away is performed as a func-
tion of the pressure exerted on the guide surface of the
movable deflector element by the mixture output from
the respective opening.
[0034] In a preferred embodiment, the means for var-
ying the second direction comprise a joint, by which a
first end of the guide surface of the movable deflector is
connected to the output surface; a second end of the
guide surface, located at the end opposite the connected
end, is free to move.
[0035] The joint, which may be embodied, for example,
by a hinge, allows the deflector element to rotate by effect
of the pressure exerted on the guide surface by the mix-
ture flowing out of the opening below: that way, the free
end moves away from the second surface and allows the
guide surface of the movable deflector element to be ori-
ented in such a way as to direct the mixture in at least
one second direction which forms with the axis of prop-
agation of the mixture, a second angle that is variable as
a function of the pressure of the mixture.

[0036] The distributor device according to the invention
is therefore characterized in that the distribution element
comprises a fixed deflector element, whose guide sur-
face is oriented in such a way as to direct a part of the
flow of mixture in a first fixed direction, defined by the
azimuth angle of the opening near which the guide sur-
face is located, and by the first fixed angle of deflection.
The distributor according to the invention also has a sec-
ond movable deflector element, which directs a part of
the mixture in a second direction and is free to rotate
about a joint by effect of the pressure of the mixture flow-
ing through the opening proximate to the movable ele-
ment, in such a way that the total cross section of the
distributor through which the mixture can flow changes
as a function of the pressure of the mixture. Since all the
deflectors direct the mixture output from the respective
openings in directions that differ at least in azimuth ori-
entation, the second direction in which the movable de-
flector directs the mixture is always different from the first
direction in which the mixture is deflected by the first fixed
deflector. The second direction is also variable because
the angle of deflection that this direction forms with the
axis of propagation of the mixture is adjustable as a func-
tion of the pressure of the mixture.
[0037] When the fixed deflector is oriented in a first
direction, a part of the mixture flowing through the dis-
tributor device may be conveyed towards a well-delimited
region of the space, distinct from the region in which the
rest of the flow is directed and distributed. Using a dis-
tributor comprising a fixed deflector oriented in this way
in combination with a sensor for detecting the ionisation
of the flame produced by the combustion of the mixture
makes it possible, by suitably positioning the sensor, to
obtain an ionisation signal of high intensity under any
working conditions.
[0038] Thanks to the movable deflector element,
whose extent of opening (that is, of displacement from
the output surface) is determined by the pressure of the
mixture, which is in turn determined by the rpm of the
fan, the distributor according to the invention can auto-
matically regulate the mixture flow as a function of the
operating regime of the fan and can reduce the total load
losses, compared to a distributor with a fixed cross sec-
tion. In other words, the movable deflector element thus
configured ensures auto-regulated mixture distribution
inside the burner based on the flow that strikes the mov-
able element.
[0039] This technical effect is obtained by hinging the
deflector element to the output surface of the distribution
element by means of a joint which allows rotating the
movable deflector above the opening proximate to it. In
the absence of mixture or for values of mixture flow below
a threshold value, the weight of the movable deflector
(that is, its weight force) causes the movable deflector to
close the opening; as the flow of the mixture increases
as a function of the operating regime of the fan, the pres-
sure exerted by the mixture output from the opening be-
low progressively increases until exceeding the weight
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force of the movable deflector, thus causing the movable
deflector to turn about the joint by which it is hinged to
the distribution element. As a result, the movable deflec-
tor is displaced from the opening, the extent of opening
or of displacement being a function of the pressure of the
mixture, and adopts a position and orientation which are
variable as a function of that pressure. The movable de-
flector of the distributor according to the invention is thus
able to modify the flow cross section of the distributor
through which the mixture is free to pass as a function
of the input flow of the mixture.
[0040] These and other features will become more ap-
parent from the following detailed description of some
preferred embodiments, illustrated by way of non-limiting
example in the accompanying drawings, in which:

- Figure 1A shows a perspective view of a distributor
element according to a first embodiment of the in-
vention, in a first operating condition of the distribu-
tor;

- Figure 1B shows a plan view of the distributor ele-
ment of Figure 1A;

- Figure 1C shows a perspective view of the distributor
element according to the first embodiment, in a sec-
ond operating condition;

- Figure 1D shows a plan view of the distributor ele-
ment of Figure 1C;

- Figure 2A shows a burner comprising the distributor
element according to the first embodiment, in the
first operating condition;

- Figure 2B shows a burner comprising the distributor
element according to the first embodiment, in the
second operating condition;

- Figure 3A shows a perspective view of a distributor
element according to a further embodiment of the
invention, in a first operating condition;

- Figure 3B shows a plan view of the distributor ele-
ment of Figure 3A;

- Figure 3C shows a perspective view of the distributor
element according to the further embodiment, in a
second operating condition;

- Figure 3D shows a plan view of the distributor ele-
ment of Figure 3C;

- Figure 4A shows a burner comprising the distributor
element according to the further embodiment, in a
first operating condition;

- Figure 4B shows a burner comprising the distributor
element according to the further embodiment, in a
second operating condition;

- Figure 5 is a graph showing the trend of the ionisation
signal as a function of the thermal flow for a burner
according to the invention provided with a distributor
according to the first embodiment shown in Figure
1A (bold solid line) and according to the further em-
bodiment shown in Figure 3A (thin solid line), as well
as the ionisation signal for a burner provided with a
distributor according to patent EP 2 037 175 B1
(dashed line) for low thermal flow values;

- Figure 6 is a graph showing the trend of the ionisation
signal as a function of the thermal flow over the full
operating range for a burner according to the first
configuration of the invention shown in Figure 1A
(bold solid line) and for a burner according to patent
EP 2 037 175 B1 (dashed line);

- Figure 7 is a graph showing the trend of the thermal
flow as a function of the fan rpm at high thermal flows
for a burner provided with a distributor according to
the second embodiment, shown in Figure 3A (thin
solid line) and for a burner according to patent EP 2
037 175 B1 (dashed line);

- Figure 8 is a graph showing the trend of the ionisation
signal as a function of the thermal flow for a burner
provided with a distributor according to the first em-
bodiment of Figure 1A (bold solid line) and for a burn-
er according to patent EP 2 037 175 B1;

- Figure 9 is a graph showing the trend of the opening
angle of the movable deflector element of a burner
according to the invention as a function of the flow
of the mixture.

[0041] Figures 1A and 1C show two perspective views
of a distributor element according to a first embodiment
of this invention in a first operating condition 100 and a
second operating condition 200, respectively, discussed
in detail below. Figures 1B and 1D illustrate the same
distributor element as Figures 1A and 1C in plan views,
in the first operating condition 100 and in the second op-
erating condition 200, respectively.
[0042] The distributor, denoted by the numeral 1, com-
prises a distribution element, which is substantially flat
and circular in shape, denoted by the numeral 3. The
distribution element 3 has a first surface or input surface
Si, for receiving a mixture M, preferably gas and air, and
a second surface or output surface Su to allow the mixture
to be output and then input into a burner coupled with
the distribution element. Generally speaking, the mixture
M is composed of a fuel and an oxidant.
[0043] Figure 2A illustrates the burner, denoted by the
reference numeral 2 and preferably of the premix type,
coupled to the distributor 1 by a fixing flange 4 provided
with holes for the fastening screws; Figure 2A relates to
the first operating condition 100. Figure 2B illustrates the
same burner 2 in combination with the distributor 1 in the
second operating condition 200. In the example of Fig-
ures 1A-1D, the flange is 1 mm thick; the distribution el-
ement 3, including the flange 4, is 140 mm in diameter;
the circular region without the flange is 69.15 mm in di-
ameter.
[0044] In the example illustrated, the distribution ele-
ment 3 has a centrally symmetrical geometrical shape
about an axis A passing through its centre O and along
which the mixture propagates. The shape of the distribu-
tion element 3 may be different: for example, the distri-
bution element 3 may have a polygonal shape - hexag-
onal or octagonal, for instance - instead of circular. The
invention is not, however, limited to the use of centrally
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symmetrical distribution elements: in other words, shape
symmetry is not essential for achieving the technical ef-
fects of the invention. It is also evident that propagation
of the mixture, although it occurs predominantly along
the axis A, is not limited exclusively to that direction be-
cause, on account of fluid dynamic turbulences which
inevitably arise during operation of the burner, the flow
of the mixture is not strictly rectilinear along the direction
of the axis A.
[0045] In the embodiment illustrated, the distributor 1
is provided with two openings, labelled 32 and 33 in Fig-
ures 1A-1D and distributed around the axis of propaga-
tion A passing through the centre O of the distribution
element 3. As may be seen in the plan view of Figure 1D,
the opening 33 has, in the example, the shape of a sem-
icircle and extends on one half of the output surface Su;
the opening 32 has an elongate shape and extends on
the other half of the output surface Su between the centre
O and the peripheral region in which the fixing flange 4
is located.
[0046] The openings 32 and 33 allow the mixture M of
air and gas to flow through the distribution element 3 from
the input surface Si to the output surface Su, thus ensur-
ing that the mixture M is input into the burner (as illus-
trated in Figures 2A and 2B, where the burner is labelled
2.
[0047] The distributor also comprises deflector ele-
ments 42 and 43 disposed on the output surface Su, in
proximity to the respective openings 32 and 33 around
the axis of propagation A of the distributor itself. This
axis, in the complete burner illustrated in Figures 2A and
2B, coincides with the longitudinal axis of the burner.
[0048] The function of the deflector elements 42 and
43 is to direct the flow of mixture M flowing out of the
openings 32 and 33 below in a first and a second direc-
tion: for this purpose, the deflectors 42 and 43 each have
a surface that is shaped in such a way as to guide the
flow of mixture. These surfaces are labelled 52 and 53
and are hereinafter called "guide surfaces".
[0049] The guide surface 52 of the first deflector ele-
ment 42 extends above the opening 32 and has a pro-
gressively increasing height in the radial direction: that
is, in the direction from the central point O to the periphery
of the distributor. In the embodiment illustrated in Figures
1A-1D and 2A-2B, the guide surface 52 is formed by two
vertical walls, approximately triangular in shape, and a
vaulted surface which surmounts the two walls and forms
a channel therewith. This channel is connected to the
output surface Su at a first end of the guide surface 52
coinciding with the central point O, and is open at a sec-
ond end, directed towards the flange 4. The mixture M
flowing through the opening 32 below is confined by the
walls and vault and is guided from the first to the second
end of the guide surface 52. The shape of the guide sur-
face 52 may be different from that illustrated in the draw-
ings, provided always that it is able to channel and direct
the mixture according to what is set out above: for exam-
ple, the guide may be formed by two panels joined to

form a cusp.
[0050] The direction in which the mixture is directed by
the guide surface 52 of the first deflector element 42 is
determined by the orientation of the surface relative to
the axis of propagation A, or equivalently, relative to the
output surface Su. The guide surface 52 of the first de-
flector element 42 is configured in such a way as to per-
manently direct the mixture output flowing in a first direc-
tion D1 which forms with the axis of symmetry A a first
angle, hereinafter denoted by the reference label β1. The
direction D1 also forms an azimuth angle ϕ1 with the axis
B, orthogonal to the axis A.
[0051] The angle β1 which the direction D1 forms with
the axis is hereinafter called "inclination angle"; the com-
plementary angle, hereinafter called "angle of deflec-
tion", denotes the inclination of the guide surface relative
to the output surface Su. In the embodiment illustrated
in Figures 1A-1D and 2A-2B, the inclination angle of the
guide surface 52 is equal to 43 degrees. Since this angle
and the first direction D1 are fixed, the first deflector is
hereinafter called first fixed deflector. As explained in
more detail below, the function of the first fixed deflector
is to permanently direct a part of the flow of mixture to a
peripheral region of the burner in which an ionisation sen-
sor 6 is located, as illustrated in Figures 2A and 2B, in
such a way as to ensure that an ionisation signal (asso-
ciated with the flame produced by combustion of the mix-
ture is sufficiently intense to be detected by the sensor
6 under any working conditions.
[0052] The deflector element 43 is also provided with
a guide surface 53 which has a first and a second end.
At its first end, the guide surface 53 is connected to the
output surface Su of the distribution element 3 by a joint
43a, embodied preferably in the form of a hinge; the sec-
ond end of the surface 53 is positioned opposite the first
end and is free: that is to say, it is not connected to the
surface Su. In the embodiment illustrated in Figures 1A-
1D, 2A and 2B, the guide surface 53 of the deflector 43
has the shape of a half dome; the second end of the guide
surface 53 is located above the output surface Su at a
height h of 23.45 mm, measured from the surface Si. In
the operating condition illustrated in Figures 1A and 1B,
in which the deflector 43 closes the opening 33 below it,
the guide surface 53, under the weight of the deflector
43, rests with its second end on a vertical dividing wall
50 passing through the centre O of the distribution ele-
ment 3. In this first condition, denoted by the numeral
100 in the drawings, the dividing wall 50 and the guide
surface 53 of the deflector 43 prevent the passage of the
mixture through the opening 33.
[0053] The shape of the guide surface 53 may be dif-
ferent from that of a half dome, provided that this surface,
in the condition where it rests on the dividing wall 50,
always prevents the passage of the mixture in the first
operating condition 100: for example, the guide surface
53 might be formed by two panels joined along a common
edge to form a cusp; in such a case, the dividing wall 50
would have a triangular shape.
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[0054] Thanks to the joint 43a, the guide surface 53 of
the deflector element 43 is able to rotate about the joint
itself by effect of the pressure exerted by the mixture M
on the guide surface. When the pressure reaches a pre-
determined threshold level PS, the second end of the
guide surface 53 is displaced from the dividing wall 50
and moves away from the output surface Su. The angle
of rotation of the guide surface 52 and, accordingly, the
extent of displacement of the second end are variable
and, generally speaking, depend on the pressure of the
mixture: consequently, the second direction D2 in which
the guide surface 52 will direct the mixture output from
the opening 33 is also variable. For this reason, the de-
flector element 43 is hereinafter called "movable deflec-
tor element" or, more simply, "movable deflector". It is
evident that the variation in the orientation of the guide
surface 53 results in a variation in the cross-section size
of the distribution device through which the mixture pass-
es.
[0055] The movable deflector element 43 is made pref-
erably of aluminised steel; in the example of Figures 1A-
1D and 2A-2B, the deflector weighs approximately 6.1
grams. The material used in the embodiments of Figures
1A-1D and 2A-2(D) is purely exemplary: for the purposes
of the invention, materials other than aluminised steel
can be used. The value of the weight force acting on the
deflector defines the pressure threshold value Ps above
which the movable deflector 43 moves away from the
dividing wall 50 and allows the passage of the mixture in
a variable direction D2 dependent on the pressure of the
mixture: it is therefore evident that the weight of the de-
flector (6.1 grams) used in the embodiments is purely
exemplary and may be varied as a function of the pres-
sure threshold value required. It is also possible to control
the threshold value Ps by constraining the movable de-
flector to the output surface Su by means of a spring or
a magnetic field; for constructional simplicity and to re-
duce costs, however, it is preferable to adjust this thresh-
old only by acting on the weight of the movable deflector.
[0056] In the second operating condition, illustrated in
Figure 1C and denoted by the numeral 200, the pressure
exerted by the mixture output from the opening 33 is
greater than the weight force acting on the movable de-
flector 43: the action of the pressure causes the guide
surface 53 to rotate about the joint 43a, thereby lifting its
second end. In the example of Figure 1C, the pressure
of the mixture is considerably higher than the weight force
acting on the movable deflector element 43 and so the
latter is in a substantially vertical position - that is to say,
in the direction of the axis of symmetry (and of propaga-
tion of the mixture) A. In the operating condition 200 il-
lustrated in Figure 1C, the mixture flows out of the open-
ing 33 substantially undisturbed and proceeds in axial
direction; in this condition, the movable deflector 43 con-
fines the flow of the mixture in the axial direction and
prevents flow in the radial direction: thus, in the operating
condition 200, the deflection direction D3 forms a sub-
stantially null inclination angle with the axis A (in equiv-

alent manner, the deflection angle formed by the movable
deflector 43 with the output surface Su is substantially
equal to 90 degrees). In the operating condition 200 il-
lustrated in Figure 1C, the flow of mixture in the distributor
1 is at its maximum, because it is not obstructed by the
guide surface 53 of the movable deflector 43.
[0057] It is evident that the output surface Su of the
distribution element 3 and the joint 43a connected to the
output surface constrain and limit the rotational move-
ment of the movable deflector 43 to remain within a finite
angular interval: the position illustrated in Figure 1C is
the position of maximum rotation of the deflector.
[0058] On the other hand, in the first operating condi-
tion, illustrated in Figure 1A and denoted by the numeral
100, the movable deflector element 43 is, as also men-
tioned previously, resting on the upper edge of the divid-
ing wall 50 and prevents the passage of the mixture. In
the operating condition 100, the movable deflector ele-
ment 43 deflects the mixture in a direction substantially
orthogonal to the direction of the axis A and parallel to
the output surface Su (inclination angle equal to 90 de-
grees and deflection angle equal to 0 degrees), thus pre-
venting the passage of the mixture. In the operating con-
dition 100, the flow of mixture is at its minimum.
[0059] Figure 9 illustrates the opening angle (in de-
grees) of the movable deflector element 43 as a function
of the flow of the mixture (measured in m3/h) when the
weight is 6.1 grams (thin-line curve) and when the de-
flector is made heavier (weight equal to 8.1 grams; bold-
line curve); the opening angle corresponds to the angle
of deflection defined above. As shown in the graph, the
movable element 43 of the distributor 1 illustrated in Fig-
ures 1A-1D is substantially closed (that is, it has an open-
ing angle near zero) for values of mixture flow less than
10 m3/h: in the case of the deflector weighing 6.1 g, the
angle is 4 degrees for a flow of approximately 5 m3/h:,
whilst in the case of the heavier deflector, the opening
angle is reduced to 2 degrees. The region around 5 m3/h:
corresponds to the first operating condition 100 dis-
cussed above. The value of mixture flow below which the
movable deflector element 43 remains closed depends
on the weight of the deflector and the material it is made
of and is thus not limited to the abovementioned value
of 10 m3/h.
[0060] Figure 9 shows that for values of mixture flow
of 80 m3/h, the opening angle (that is, the angle of de-
flection) reaches the value of 40 degrees for the movable
deflector weighing 8.1 g and the value of 46 degrees for
the movable deflector weighing 6.1 g.
[0061] Figure 9 also shows that the opening angle var-
ies in the flow range illustrated and, generally speaking,
increases as a function of the flow: in other words, the
movable deflector 43 may adopt in sequence a series of
positions where it is increasingly more open (that is,
where the opening angle increases). The movable de-
flector 43 thus has a guide surface 53 that is variably and
continuously orientable relative to the direction of the axis
A or, equivalently, relative to the output surface Su, as a
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function of the mixture flow and, for each orientation, the
guide surface 53 directs the mixture M in a variable di-
rection D2. Each opening angle is associated with a dif-
ferent second direction D2 in which the mixture M Is de-
flected.
[0062] Figures 1A-1D and 2A-2B illustrate the embod-
iment with a fixed deflector element 42, a movable de-
flector element 43 and respective openings 32 and 33.
The distributor device according to this invention can,
however, be provided with a larger number of fixed de-
flector elements: more specifically, the distribution ele-
ment 3 may comprise one or more second fixed distribu-
tion elements, whose function is to regulate the fluid dy-
namic distribution of the mixture M output from the dis-
tributor.
[0063] In the embodiment of Figures 3A-3D and 4A-
4B, an example of a second fixed deflector element, la-
belled 41, is illustrated. The second deflector element 41
has a generally tapered shape, with a first, narrow end
connected to the output surface Su at the centre O of the
distribution element 3 and a second, wide end proximate
to the periphery of the distributor. The second end is lo-
cated at a non-null height above the second surface Su.
[0064] As clearly shown in Figures 3A and 3C, the sec-
ond fixed deflector 41 progressively increases in width
and in height in the radial direction, that is to say, in the
direction from the centre O towards the periphery of the
distributor, above the respective opening 31. The second
fixed deflector 41 has a guide surface 51 which is oriented
in such a way as to permanently direct the mixture M
output from the opening below it 31 in a third direction
D3 which forms with the axis of symmetry A a fixed, non-
null third angle β3, different from the first angle β1 of the
first fixed deflector 42: in the embodiment illustrated in
Figures 3A-3D, 4A and 4B, the inclination angle β3 of the
second fixed deflector 41 is 61 degrees (corresponding
to an angle of 29 degrees with the surface Su), whilst the
inclination angle β1 of the fixed deflector 42 is 37.5 de-
grees (corresponding to an angle of 52.5 degrees with
the surface Su); it is understood that these values are
purely illustrative and can be varied. The direction D3
also forms an azimuth angle ϕ3 with the axis B orthogonal
to the axis of symmetry (and of propagation of the mix-
ture) A.
[0065] The second deflector 41 separates and directs
a part of the flow of mixture M to a peripheral region dif-
ferent from that to which the first fixed deflector 42 directs
the mixture output from the opening 32: this allows con-
trolling and regulating the fluid dynamic distribution of the
mixture output from the distributor without interfering with
the formation of a flow of mixture intended for generating
an ionisation signal. The further embodiment of the dis-
tributor, illustrated in Figures 3A-3D and 4A-4B is able
to regulate the level of the ionisation signal and the fluid
dynamic distribution of the mixture independently of each
other.
[0066] The number of second fixed deflectors is not
limited to one, as in the embodiment illustrated in Figures

3A-3D and 4A-4B: it is possible, for example, to use a
number of second deflectors greater than or equal to two,
especially if the spatial distribution of the mixture inside
the burner needs to be controlled more precisely and
gradually. In such a case, the guide surface 53 of the
movable deflector element 43 and the opening 33 below
it occupy a more limited region of the distribution element
3 to allow more second fixed deflectors to be fitted. If
there are more second fixed deflectors like the fixed de-
flector 41 illustrated, they are oriented according to a
common inclination angle relative to the axis of symmetry
A and have identically shaped guide surfaces; the com-
mon inclination angle β3 of such second fixed deflectors
is always different from the inclination angle of the first
fixed deflector element 42. The common inclination angle
may be, for example, 61 degrees, as in the embodiment
illustrated in Figures 3A-3D, 4A and 4B.
[0067] The fluid dynamic distribution obtainable with
the second deflector elements can be controlled by acting
on the common inclination angle β3, on the common
height of the second end of the guide surfaces and/or on
the shape of these surfaces; the three parameters (angle
β3, height and shape of the surface 51) are adjustable
individually and independently of each other. The com-
mon inclination angle may be, for example, 61 degrees,
as in the case of the single deflector discussed above.
The surface may, for example, be flat and in the shape
of a circular sector, as in the case of the deflector 41 in
Figures 3A-3D and 4A-4B; alternatively, the surface of
the first deflectors 41 may be concave, with concavity
facing the output surface Su below.
[0068] It is, however, preferable for the guide surface
51 of the second fixed deflectors 41 to be less directive
than the guide surface 52 of the first fixed deflector 42,
so that the output flow from the latter is separate and
spatially distinct from the output flow from the second
fixed deflectors 41. For example, the guide surface 51 of
the second fixed deflector 41 is preferably flat, whilst the
first fixed deflector 42 has a preferably concave shape.
The concavity of the guide surface 52 of the first fixed
deflector 42 faces down, that is, towards the opening
below, so as to create a channel capable of spatially con-
centrating and directing the mixture flowing under the
surface.
[0069] In the embodiment of Figures 3A-3D and 4A-
4B, the first deflector element 42 is characterized by a
concave guide surface 52 having the shape of a cusp -
that is, an upturned V shape - consisting of two inclined
panels joined along a common edge in such a way as to
form a guide or channel. In the embodiment of Figures
1A-1D and 2A-2B, on the other hand, the first deflector
element 42 has a guide surface 52 that is shaped like a
tunnel of 23.45 mm height (measured from the output
surface Su) and 7.5 mm inside width. These values are
purely exemplary and may be varied without departing
from the invention.
[0070] Generally speaking, the choice of the shape of
the guide surface 52 of the first fixed deflector 42 and the
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height of the second end of that surface (measured from
the output surface Su) allow controlling the intensity of
the detectable ionisation signal: in particular, these pa-
rameters allow ensuring that the ionisation signal re-
mains above a minimum level in the range of thermal
flows required of the burner. The minimum level that the
ionisation signal must reach generally depends on the
sensitivity of the components making up the electronic
control circuit which regulates the operation of the burner.
By way of example, the minimum level required by some
electronic components commonly available on the mar-
ket is at least 10 mA.
[0071] Figures 2A-2B and 4A-4B illustrate two burners
equipped with a distributor according to the two embod-
iments of the invention discussed above and provided
with an ionisation sensor 6. The sensor shown in the
drawings is an electrode 6 of elongate shape, placed at
a position opposite and proximate to the point of the burn-
er wall to which the fixed deflector element 42 directs the
mixture.
[0072] The control circuit receives as input the ionisa-
tion signal (typically in the form of a current) detected by
the sensor and generates an output control signal. This
signal is sent to an actuator (a valve, for example) which
controls the supply of fuel and/or oxidant (typically gas
and air); the actuator regulates the quantity of fuel and/or
oxidant based on the control signal received.
[0073] Figure 5 illustrates the advantages obtainable
with this invention in terms of intensity of the ionisation
signal in the region of low thermal flows (between 2 kW
and 6 kW, approximately). The graph shows the trend of
the ionisation current I0 as a function of the thermal flow
Q (in kW) for a burner provided with a conventional dis-
tributor according to patent EP 2 037 175 B1 (dashed
line), for a burner provided with a distributor according
to the first embodiment of Figure 1A (bold-line curve) and
for a burner provided with a distributor according to the
embodiment of Figure 3A (thin-line curve).
[0074] Figure 5, as mentioned above, shows the ioni-
sation signal for low thermal flows (between 2 kW and 6
kW); Figure 6 shows the trend of the signal over the full
operating range, between 1.5 kW and 24 kW, for the burn-
er according to the invention (solid-line curve) and be-
tween 2.2 kW and 23 kW for a conventional burner
(dashed line). Looking more closely at Figure 5, it is first
of all evident that an ionisation signal I0 of given intensity
is obtainable for a low thermal flow and thus, under equal
ionisation signal conditions, it is possible to modulate the
thermal power down to lower values (1.7 kW and 2.6 kW,
respectively) compared to those obtainable with a con-
ventional distributor (2.9 kW). The same conclusion can
be drawn from an examination of the trend of the ionisa-
tion signal over the full range of thermal flows, illustrated
in Figure 6. It is also evident from Figure 5 that at least
the burner provided with a distributor according to the
first embodiment of Figure 1A (bold-line curve) is able to
provide an ionisation signal even for thermal flows under
2 kW, unlike the burner provided with a conventional dis-

tributor, where the ionisation signal is already very weak
with thermal flows under 3 kW.
[0075] Figure 7 illustrates the advantages obtainable
with this invention in terms of thermal flow. The graph
shows the thermal power Q (in kW) as a function of the
rpm of the air fan, obtainable with a burner provided with
a distributor according to the second embodiment of Fig-
ure 3A (solid-line curve) and with a burner according to
the aforementioned patent EP 2 037 175 B1 (dashed-
line curve). Figure 7 shows that under equal conditions
of fan operating regime (that is, the fan rpm being equal)
at high thermal flows, a burner provided with a distributor
according to the invention (solid-line curve) allows ob-
taining a higher thermal power than the prior art (repre-
sented by the burner according to patent EP 2 037 175
B1), thanks to the fact that the movable deflector element
is able to reduce the load losses.
[0076] Lastly, Figure 8 illustrates the advantages ob-
tainable with this invention in terms of modulation ratio.
The graph shows the thermal power Q (expressed in kW)
as a function of the rpm of the fan for a burner provided
with a distributor according to the embodiment of Figure
1A (solid-line curve) and for a burner according to the
prior art (EP 2 037 175 B1; dashed-line curve). The burn-
er according to the invention allows modulating the ther-
mal power over a significantly wider range than a burner
provided with a conventional distributor, thus making it
possible to obtain decidedly higher modulation ratios: as
may be appreciated from Figure 8, for rpm between 1000
and 5200, the burner according to the invention is capa-
ble of modulating the power between 1.5 kW and 24 kW,
that is, with a modulation ratio of 1:16; in the same op-
erating range, the conventional burner guarantees a
modulation of between 3 kW and 23 kW, that is, a ratio
of 1:8.
[0077] With reference to Figures 5, 7 and 8, it is evident
that the invention allows obtaining significant improve-
ments over the prior art in terms of sensitivity to the ion-
isation signal, in terms of thermal flow obtainable under
equal conditions of fan operating regime and in terms of
modulation ratios.

Claims

1. A variable cross-section distributor device (1) for in-
putting a mixture (M) of fuel and oxidant into a premix
burner (2),
wherein the distributor device (1) comprises a distri-
bution element (3) having an axis (A) of propagation
of the mixture (M) and is provided with a first surface
(Si) for inputting the mixture (M) into the distribution
element (3) and with a second surface (Su) for out-
putting the mixture (M) from the distribution element
(3), wherein the first and the second surface (Si, Su)
are located opposite each other along the axis (A)
of propagation such that said axis (A) is normal to
both surfaces (Si, Su) at the respective points where
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said axis (A) of propagation crosses said surfaces
(Si, Su),
wherein the distribution element (3) comprises a plu-
rality of openings (31, 32, 33) putting the first surface
(Si) into communication with the second surface (Su)
so as to allow the passage of the mixture (M) through
the distribution element (3), the openings (31, 32,
33) being mutually separated and distributed angu-
larly about the axis (A) of propagation in such a way
that the position of each opening on the second sur-
face (Su) is defined uniquely by a respective azimuth
angle (ϕ1, ϕ2, ϕ3), measured relative to a second
axis (B) perpendicular to the axis (A) of propagation
of the mixture (M),
the distribution element (3) further comprising de-
flector elements (41, 42, 43) distributed on the sec-
ond surface (Su), each of said deflector elements
being located proximate to a respective opening (31,
32, 33) and provided with a guide surface (51, 52,
53) positioned above the respective opening (31, 32,
33) and configured so as to be able to direct the
mixture (M) output from the second surface (Su) in
at least one deflection direction (D1, D2, D3), where-
in the at least one deflection direction (D1, D2, D3)
forms the same azimuth angle (ϕ1, ϕ2, ϕ3) with the
above-mentioned second axis (B) as the respective
opening (31, 32, 33), and wherein the deflection di-
rection (D1, D2, D3) furthermore forms a deflection
angle (β1, β2, β3) with the axis (A) of propagation,
the distributor device being characterised in that
the deflector elements (41, 42, 43) comprise:

a first fixed deflector element (42) the guide sur-
face (52) of which is oriented in such a way as
to direct the mixture in a first fixed direction (D1)
forming a fixed, non-null first angle (β1) with the
axis (A) of propagation;
a movable deflector element (43) the guide sur-
face (53) of which is oriented in such a way as
to direct the mixture in at least one second di-
rection (D2) which is variable and different from
the first direction (D1) and wherein said guide
surface (53) is provided with means for varying
the second direction (D2), said means being
configured to allow a relative displacement of
the guide surface (53) away from or towards the
second surface (Su), the relative displacement
being a function of the pressure (P) exerted on
the guide surface (53) of the movable deflector
element (43) by the mixture (M) output from the
respective opening (33).

2. The distributor device (1) according to claim 1,
wherein the first and the second surface (Si, Su) have
a centrally symmetrical geometrical shape about the
axis (A) of propagation.

3. The distributor device (1) according to any of the

preceding claims, wherein the movable deflector el-
ement (43) is configured in such a way that its guide
surface (53), for a first value (P1) of the pressure (P)
of the mixture (M) output from the respective opening
(33) being smaller than a predetermined threshold
value (PS), takes on a first position (100) in which
the movable deflector element (43) closes the re-
spective opening (33) proximate to which it is locat-
ed, so as to prevent the output of the mixture (M),
and in which distributor device (1) the movable de-
flector element (43) is further configured in such a
way that its guide surface (53), for at least one sec-
ond value (P2) of the pressure (P) of the mixture (M)
output from the respective opening (33) being equal
to or greater than the predetermined threshold value
(PS), takes on at least one second position (200) in
which the second end of the guide surface (53) is
spaced from the above-mentioned opening (33) un-
der the effect of the pressure (P2), so as to allow the
output of the mixture (M) to the at least one second
direction (D2).

4. The distributor device (1) according to any of the
preceding claims, wherein the means for varying the
second direction (D2) configured to allow a relative
displacement of the guide surface (53) of the mobile
deflector element (43) comprise a joint (60), and
wherein the guide surface (53) has a first end con-
nected to the second surface (Su) of the distribution
element (3) by means of the joint (60) and a second
free end opposite the first end, the joint (60) being
configured in such a way as to allow a rotation of the
movable deflector element (43) about the joint (60)
under the effect of the pressure (P) exerted on the
guide surface (53) of the movable deflector element
(43) by the mixture (M) output from the respective
opening (33), such that the second end can move
away from the second surface (Su) and the guide
surface (53) can be oriented so as to direct the mix-
ture in the at least one second direction (D2), said
second direction (D2) forming a second variable an-
gle (β2) with the axis (A) of propagation, the second
variable angle (β2) being variable as a function of
the pressure (P).

5. The distributor device (1) according to claim 4,
wherein the movable deflector element (43) is con-
figured in such a way that its guide surface (53), for
each of a plurality of second pressure values (P2,
P3, ... Pn) of the mixture (M) output from the respec-
tive opening (33) that are progressively greater than
the threshold value (PS) and not greater than a max-
imum pressure value (PM), takes on a plurality of
respective second positions (2001, 2002, ... 200n)
in which the second end of the movable deflector
element is progressively spaced from the above-
mentioned opening (33) under the effect of the pres-
sure (P2, P3, ... Pn), so as to allow the output of the
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mixture (M) in a plurality of respective second direc-
tions (D31, D32, ... D3n) that are mutually different,
each of the second directions (D31, D32, ... D3n)
respectively forming a second angle (β31, β32, ...
β3M) with the axis (A) of propagation, the maximum
pressure value (PM) being equal to the pressure (P)
for which the respective second direction of deflec-
tion (D2) is parallel to the axis (A) of propagation.

6. The distributor device (1) according to claim 3 or
claim 5, wherein the movable deflector element (43)
has a mass (m) and the threshold value (PS) is equal
to the weight force acting on the mass (m).

7. The distributor (1) according to claim 6, wherein the
guide surface (53) of the movable deflector element
(43) is dome-shaped, the distributor (1) comprising
a dividing wall (50) located on the second surface
(Su) of the distribution element (3) at a position be-
tween the first fixed deflector element (42) and the
movable deflector element (43) such that, for values
of the pressure (P) of the mixture (M) smaller than
the threshold value (PS) and under the effect of the
weight force, the second end of the guide surface
(52) is in contact with the dividing wall (50) thereby
preventing the output of the mixture (M) from the
opening (33) proximate to the movable deflector el-
ement (43).

8. The distributor device (1) according to any of the
preceding claims, wherein the guide surface (52) of
the first fixed deflector element (42) is elongate in
shape between a first end, connected to the second
surface (Su) at the central point (O) of the distribution
element (3), and a second end, positioned at a non-
null height with respect to the second surface (Su),
the height of the guide surface (52) increasing pro-
gressively from the first end to the second end.

9. The distributor device (1) according to claim 8,
wherein the width of the guide surface (52) of the
first fixed deflector element (42) remains constant
between the first end and the second end.

10. The distributor device (1) according to claim 8,
wherein the width of the guide surface (52) increases
progressively from the first end to the second end.

11. The distributor device (1) according to claim 10,
wherein the guide surface (52) of the first fixed de-
flector element (42) is a flat surface.

12. The distributor device (1) according to claim 9 or
claim 10, wherein the guide surface (52) of the first
fixed deflector element (42) is a concave surface the
concavity of which is directed towards the second
surface (Su) of the distribution element (3).

13. The distributor (1) according to claim 12, wherein the
concave surface consists of two panels that are mu-
tually joined so as to form a cusp.

14. The distributor device (1) according to claim 12,
wherein the concave surface (52) consists of two
parallel walls positioned on the second surface (Su)
and a vault positioned on said walls in such a way
as to form a channel with the walls, wherein the chan-
nel is closed at the first end and open at the second
end.

15. The distributor device (1) according to any of the
preceding claims, wherein the movable deflector el-
ement (43) and the respective opening (33) extend
on a half of the second surface (Su).

16. The distributor device (1) according to any of the
preceding claims, wherein the deflector elements
(41, 42, 43) comprise at least one second fixed de-
flector element (41) the guide surface (51) of which
is oriented in such a way as to direct the mixture in
a third direction of deflection (D3) forming a fixed,
non-null third angle (β3) with the axis (A) of propa-
gation.

17. The distributor device (1) according to claim 16,
wherein the third angle (β3) is different from the first
angle (β1).

18. The distributor device (1) according to claim 17,
wherein the third angle (β3) is smaller than the first
angle (β1).

19. The distributor device (1) according to claim 16 or
claim 18, wherein the guide surface (51) of the at
least one second fixed deflector element (41) is a
flat surface.

20. The distributor device (1) according to any of the
preceding claims, wherein the guide surface of the
first fixed deflector element (42) and/or of the second
fixed deflector element (41) have a plurality of holes.

21. The distributor device (1) according to any of the
preceding claims, wherein the distribution element
(3) comprises a flange (4) for fixing the distributor
device (1) to the burner (2), the flange (4) being lo-
cated at the periphery of the distribution element (3)
and being preferably formed as a single piece with
the distribution element (3).

22. A premix burner (2) comprising a distributor device
(1) according to any of the preceding claims and an
electrode (6) for detecting an ionisation signal (lo)
produced by the combustion of the mixture (M) in
the burner (2), the electrode (6) having a first end
(69) located opposite the first fixed deflector element
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(42).

23. The premix burner (2) according to claim 20, com-
prising an electronic control circuit having at least
one input arranged to receive the ionisation signal
(lo) detected by the electrode (6) and at least one
output, the electronic control circuit being further
configured to generate a control signal as a function
of the detected ionisation signal at the at least one
output, the burner (2) further comprising an actuator
configured to receive the control signal and to adjust
the amount of fuel and/or oxidant to be input into the
burner (2) as a function of the received control signal.
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