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Description
Technical field

[0001] The present invention relates to a method and
a device for controlling the combustion of a burner for
use in applications in which there is combustion. Such a
method and device are known from document
DE102006006964 which discloses in combination all the
features of the preamble of claim 1 and of claim 15. In
particular, the present invention is employed in atmos-
pheric or premix burners. Preferably, the fuel is in a gas
or liquid form and is fed to the burner through a supply

pipe.

Background art

[0002] Inanon-limitingexample application, a possible
use of the burner according to this invention is in the field
of heating boilers.

[0003] In the prior art a known device for controlling
the combustion of a burner comprises:

- an on-off and regulating device (preferably a valve)
which regulates the fuel feed flow;

- supply means designed to feed a comburent to the
burner;

- means for detecting the presence of a flame pro-
duced by the burner;

- acontrol unit connected to the on-off and regulating
device and to the comburent feed means and de-
signed to control these devices;

Preferably, the comburent feed means comprise a fan
which feeds air. In other words, the comburent preferably
comprises air, but could comprise any other type of com-
burent.

[0004] In particular, it should be noted that the purpose
of the control unit is principally that of ensuring non-toxic
combustion, that is, combustion which does not produce
exhaust gases, such as carbon monoxide, which are
harmful to human health. The control system uses an
ionization current curve where the curve is defined as a
function of the excess air index. It should be noted that
the excess airindexis widely defined as the ratio between
the quantity of comburent air and the quantity of fuel and
is indicated with the symbol | (lambda). The ionization
curve is created based on laboratory tests on the burner
in a step preceding the installation of the burner at the
premises of the final user.

[0005] Thus, once the ionization current curve is
known, the ionization current value can be measured (us-
ing the measurement instrumentation) during the oper-
ation of the burner and then compared with a preset
threshold value (on the control unit) in such a way as to
control the combustion.

[0006] However, the ionization current curve is sub-
stantially bell-shaped and there are therefore two differ-
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ent values for one ionization current value. In particular,
one of the values is for an excess air index greater than
1 (combustion without harmful gases) while the other is
the value for an excess air index less than 1 (combustion
with generation of harmful gases). During combustion, it
is therefore necessary to control that part of the curve
which is the one which ensures an excess airindex great-
er than 1.

[0007] Various methods exist for this type of control.
Many of these are based on the SCOT method as de-
scribed in prior patents/patent applications US5924859
and W0O2011/117896. In practice, this control method
consists of periodically running a test routine during boiler
operation to check if the excess air index value is greater
than or less than 1. More specifically, the check routine
involves increasing or decreasing the flow of comburent
air or fuel and then measuring the corresponding varia-
tion of the flame ionization current to check if this increas-
es ordecreases; this makes it possible to obtain the curve
slope and as a result the operating condition of the burn-
er. For example, this routine involves regulating the ven-
tilation means in such a way as to reduce the air flow
and, as a result, the excess air index. If the reduction
corresponds to a reduction of the ionization current value,
this means that the burner is generating harmful gases.
If, on the other hand, the reduction of the air flow corre-
sponds to an increase of the ionization current value, this
means that the burner is operating in the "good" zone (i.
e. in the zone where harmful gases are not generated).

[0008] However, this known technology has certain
drawbacks.
[0009] In practice, this control method requires a

lengthy procedure for calibrating the flame ionization cur-
rent detector in relation to the geometry of the burner in
order to construct the flame ionization current curve
which will then be used for the check routine.

[0010] Moreover, this method requires a very well-de-
signed burner and a high-precision detector in order to
operate correctly. Clearly, burner construction and de-
tector precision are two factors influencing the overall
costs of the control device.

[0011] Furthermore, the efficiency of this method is in-
fluenced by the ageing and/or deterioration of the detec-
tor and of the components, by the length of the discharge
tubes, and by the presence of elements that obstruct the
discharge tube which modify the actual trend of the ion-
ization current curve with respect to the theoretical trend
(normally calculated in a laboratory) and based on which
the check is performed.

[0012] Thus, said solution is very sensitive and easily
influenced by external factors.

Description of the invention

[0013] In view of this background, the purpose of the
present invention is to provide a method and a device for
controlling the combustion of a burner which overcome
the aforementioned drawbacks.
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[0014] The purpose of this invention is to provide a
method and a device for controlling the combustion of a
burner which are capable of adapting the combustion
parameters of the burner as a function of the character-
istic features of the system and of the components used.
[0015] An additional purpose of the present invention
is to provide a method and a device for controlling the
combustion of a burner which take into consideration any
variations over time of variable combustion parameters.
[0016] A further purpose of this invention is to provide
a method and a device for controlling the combustion of
a burner which adapts itself to the variations over time
of the combustion parameters.

[0017] The purposes indicated are substantially
achieved by a method and a device for controlling the
combustion of a burner as described in the claims herein.

Brief description of the drawings

[0018] Otherfeatures and advantages of the invention
are more apparent in the detailed description below, with
reference to a non-limiting and non-exclusive preferred
embodiment of a method and a device for controlling the
combustion of a burner as illustrated in the accompany-
ing drawings, in which:

- Figure 1 is the theoretical curve showing the ioniza-
tion current value as a function of the excess airindex
value;

- Figure 2 shows a device for controlling the combus-
tion of a burner fitted in a boiler according to the
present invention;

- Figure 3 is a block diagram of the method for con-
trolling the burner according to the presentinvention.

Detailed description of the preferred embodiments
of the invention

[0019] With reference to Figure 3, the method for con-
trolling the combustion of a burner 1 comprises at least
a step for igniting the burner 1.

[0020] The step for igniting the burner 1 in turn com-
prises afirst sub-step of feeding a predetermined quantity
of comburentto the burner 1. The predetermined quantity
of comburent is fed to the burner 1 by means of combu-
rent feed means 2.

[0021] As already mentioned, the comburent is prefer-
ably air and the comburent feed means 2 comprise a fan
14.

[0022] In particular, the step of feeding a predeter-
mined quantity of comburent to the burner 1 comprises
switching on the comburent feed means 2 and at least
keeping these switched on for a predetermined period of
initial time (also called pre-ventilating time) before feed-
ing fuel to the burner 1 in such a way as to clean the air
space surrounding the burner 1.

[0023] The predetermined initial time varies as a func-
tion of the characteristic features of the combustion
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chamber in which the burner is inserted. In particular, the
predetermined initial time is usually specified by the man-
ufacturer of the equipment in which the burner is used.
[0024] The step of igniting the burner 1 in turn com-
prises a second sub-step in which the means for igniting
the flame 4 during the next step are activated. These
igniting means are designed to light the flame 4 on the
burner 1.

[0025] Preferably, the method comprises monitoring
and controlling of the energy of the igniting meansin order
to optimize the lighting. Preferably, the igniting means
comprises a system (of known type and not part of this
invention) for generating a spark.

[0026] In particular, in the specific and particular case
of spark ignition, the energy of the igniting means is con-
trolled by acting on the main characteristics of frequency,
voltage and duration of the spark.

[0027] In addition, the ignition of the burner 1 compris-
es a third sub-step which comprises feeding a fuel to the
burner 1 through a fuel supply pipe 3.

[0028] The step of feeding the fuel is implemented by
increasing the flow of the fuel starting with a predeter-
mined starting value. Preferably, the predetermined
starting value of feeding the fuel is equal to zero.
[0029] In particular, the fuel flow is increased until the
flame 4 is triggered in such a way as to ignite the burner
1. At this point, it is possible to switch off the flame 4
ignition means.

[0030] Moreover, the method comprises a step imple-
mented once the fuel has been ignited of testing if fuel
flow ignition value, which caused the ignition of the burner
1, falls within a range of reference values. The testing
step in turn comprises two sub-steps:

- afirst sub-step which comprises checking if the flow
ignition value falls within a range of historical refer-
ence values;

- a second sub-step which comprises checking if the
flow ignition value falls within a range of theoretical
reference values.

[0031] In particular, the first sub-step comprises com-
paring the flow ignition value with the flow ignition values
saved in a memory register 5 used for saving fuel param-
eters during the previous ignition steps. This first sub-
step comprises the following operations:

- calculating the average of the flow ignition values
saved in the memory register 5 used for saving fuel
parameters during the previous ignition steps;

- determining aninterval of historical reference values
as a percentage of the average value added to and
subtracted from the average value;

- comparing the flow ignition value with the predeter-
mined interval of historical reference values in such
a way as to check if flow ignition value falls within
the interval of historical values.
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[0032] In particular, the step of checking if the flow ig-
nition value falls within the interval of historical values
comprises the sub-step of generating a warning signal
6, 7 if the fuel flow ignition value is outside the interval of
historical values.

[0033] It should be noted that the sub-step of compar-
ing the flow ignition value with the interval of theoretical
values is implemented following the sub-step of compar-
ing the flow ignition value with the historical flow ignition
values. In particular, the range of reference values com-
prises the interval of historical reference values and the
interval of theoretical reference values.

[0034] Inotherwords, the method comprises checking
if the flow ignition value falls within a range of reference
values provided by an algorithm for calculating fuel flow
based on the history of the previous ignitions and on the-
oretical parameters.

[0035] Lastly, if the fuel flow ignition value falls within
the range of reference values, the method comprises
saving the fuel flow value in a memory register 5 used
for saving fuel parameters and substantially keeping the
fuel flow equal to the flow ignition value for at least a
subsequent period of combustion time.

[0036] In other words, once the flame is lit, the method
comprises saving the fuel flow ignition value (measured
or calculated) which caused the ignition of the burner 1,
in a memory register 5 used for saving fuel parameters.
Moreover, the method also comprises saving, in the
memory register 5 used for saving fuel parameters, the
following values:

- the comburentflow value (indirectly measured or cal-
culated);

- the ignition time;

- the number of attempts needed to perform the igni-
tion.

[0037] Moreover, the method comprises checking, fol-
lowing the ignition of the fuel, if each of the abovemen-
tioned values falls within a respective range of reference
values in the same way as the flow ignition value.
[0038] Oncetherequestgenerated bythe needto gen-
erate thermal energy is complete (after which the burner
is ignited), the burner 1 is switched off in such a way as
to complete an operating cycle of the burner. In effect,
the operation of the burner 1 comprises a plurality of con-
secutive ignitions (each upstream of a respective cycle)
of the burner 1 based on the need for heat requested by
a user.

[0039] In detail, the sub-step of comparing the flow ig-
nition value with the flow ignition values saved in the
memory register 5 used for saving fuel parameters during
the previous ignition steps, comprises:

- calculating the average of the flow ignition values
saved in the memory register 5 used for saving fuel
parameters during the previous ignition steps;

- determining an interval of historical reference values
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as a percentage of the average value added to and
subtracted from the average value (the range of ref-
erence values comprising the interval of historical
reference values);

- comparing the flow ignition value with the predeter-
mined interval of historical reference values in such
a way as to check if the flow ignition value falls within
the interval of historical values.

[0040] In other words, the predetermined percentage
value is added to and subtracted from the average value
calculated in such a way as to define an interval of his-
torical values within which the fuel flow ignition value must
fall.

[0041] In particular, if the fuel flow ignition value is out-
side (i.e. does not fall within) this interval of historical
values, the method comprises generating a warning sig-
nal 6, 7.

[0042] Preferably, the step of determining the range of
values comprises determining a first sub-interval of his-
torical values and a second sub-interval of historical val-
ues which is greater than the first. For example, the first
sub-interval of historical values is calculated based on a
greater percentage (of the average of the flow ignition
values saved in the memory register 5 used for saving
fuel parameters of the fuel) than the percentage based
on which the second sub-interval of historical values is
calculated.

[0043] Thus, the sub-step of generating the warning
signal comprises generating a first warning signal 6 if the
fuel flow ignition value is outside the first range and of
generating a second warning signal 7 if the fuel flow ig-
nition value is outside the second range. In detail, the
generation of the first warning signal 6 may comprise a
step of resetting the burner 1 because the current flow
ignition value is still not yet far enough away from the
average of the fuel flow ignition values saved in the mem-
ory register 5 used for saving fuel parameters of the fuel.
[0044] Moreover, the step of increasing the fuel flow
until the flame 4 is ignited comprises a first sub-step of
detecting the presence of the flame 4 using detection
means 8 located at the position of the flame 4. In addition,
the step of increasing the fuel flow comprises a second
sub-step of transmitting the information relating to the
presence of flame 4 to a control unit 12 controlling the
fuel flow to keep the flow ignition value fixed. It should
be noted that the control unit is connected to on-off and
regulating means 9 (preferably a regulator valve) con-
trolling the quantity of fuel flowing in the related supply
pipe 3 to reach the burner 1.

[0045] Moreover, the detection means 8 are designed
to detect a combustion value representing combustion
quality. Preferably, the combustion value is defined by
the flame 4 ionization current. In other words, the detec-
tion means detect the flame ionization current value. In
an alternative embodiment, the combustion value is de-
fined by the flame ionization current and/or by other pa-
rameters representing combustion quality. For example,
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the parameters representing combustion quality are: the
temperature of the flame and/or the composition of its
light emission spectrum and/or the composition of the
ionized plasma and/or the residual combustion products.
[0046] Following the detection of the combustion val-
ue, the method comprises a step of comparing the com-
bustion value detected with the historical flame 4 values
saved in a memory register 10 used for saving flame
values during the previous lighting steps, in such a way
as to check if the combustion value falls within an interval
of reference values the same way as for the fuel flow
ignition value. The method comprises a subsequent step
of saving the combustion value detected in a memory
register 10 for saving flame values of the current if the
combustion value falls within the interval of historical ref-
erence values.

[0047] In particular, the step of comparing the combus-
tion value detected with the flame ionization values saved
in the memory register 10 for saving flame values com-
prises the sub-steps of:

- calculating the average of the historical flame ioni-
zation current values saved in the memory register
10 for saving flame values following the previous
lighting steps;

- determining the interval of historical flame values as
apercentage of the average value added to and sub-
tracted from the average value.

[0048] Moreover, the step of checking if the flame ion-
ization current value falls within an interval of historical
flame values comprises the sub-step of generating a
warning signal if the flame ionization current value is out-
side the interval historical flame values.

[0049] In addition, following the step of checking if the
flame ionization current value falls within an interval of
historical flame values, the method comprises checking
if the combustion value falls within an interval of theoret-
ical flame values as a function of the characteristic fea-
tures of the burner, of the fuel and of the comburent.
[0050] In particular, the method comprises a step of
calculating a theoretical curve 11 representing the com-
bustion value as a function of the excess air index value.
The calculation step is performed in a laboratory before
the installation of the burner 1 at the premises of the final
user.

[0051] Lastly, the method comprises a step of detect-
ing the theoretical flame value on the theoretical curve
11 corresponding to the fuel flow ignition value which
caused the ignition of the burner 1.

[0052] In particular, the combustion value detected by
the detection means 8 is compared with an interval of
theoretical values as a function of the theoretical flame
value on the theoretical curve 11 corresponding to the
fuel flow ignition value. Furthermore, the interval of the-
oretical values is determined as a percentage of the the-
oretical flame value added to and subtracted from the
theoretical flame value.
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[0053] Moreover, the method comprises a step of gen-
erating a correction signal 13 if the combustion value
departs from the interval of theoretical values. This cor-
rection signal 13 represents the difference between the
theoretical value and the flame value detected for a pre-
determined quantity of fuel.

[0054] It should be noted that the step of comparing
the combustion value detected with a theoretical curve
representing the theoretical combustion value is per-
formed after a period of stabilization of the flame. In effect,
to perform the comparison (between the ionization cur-
rent value and the theoretical curve), the measured ion-
ization current value, which is detected after the stabili-
zation period, must be available.

[0055] Moreover, the method comprises a correction
step (implemented after the step of comparing the ioni-
zation current value with the theoretical curve represent-
ing the ionization current value) which comprises modi-
fying the fuel flow to the burner as a function of the con-
tents of the correction signal 13 generated. It should be
noted that the modification of the fuel flow to the burner
as a function of the contents of the correction signal 13
generated is applied to the entire range of burner powers,
where the expression "range of powers" means the plu-
rality of fuel flow values corresponding to the different
requests for heat by the user.

[0056] Figure 1 shows a graph of the trend of the the-
oretical curve 11 representing the ionization currentvalue
as a function of the excess air index value.

[0057] In practice, the implementation of the method
according to this invention comprises directly orindirectly
measuring a group of values (flame signal, fuel flow, com-
burent flow) defining a vector of values and comparing
them with respective historical values saved in the his-
torical memory registers to check the consistency of said
values measured with the history of the ignitions, and
with respective theoretical values. Following this com-
parison, the method comprises correcting the values
measured where necessary.

[0058] A further part of this invention is a device for
controlling the combustion of a burner 1 forimplementing
the method according to claim 1. This device comprises:

- on-off and regulating means 9 mounted along the
supply pipe 3 for regulating the fuel flow. Preferably,
on-off and regulating means 9 comprise a regulator
valve;

- supply means 2 for feeding comburent towards the
burner 1; Preferably, the comburent comprises air
and the feed means 2 comprise a fan 14;

- flame 4 ignition means connected during use with
the burner 1;

- detection means 8 for detecting the presence of a
flame 4 connected to the burner 1 to detect the pres-
ence of flame 4;

- a control unit 12 connected to the on-off and regu-
lating means 9, to the flame 4 ignition means, to the
comburent feed means 2 and to the detection means
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[0059] Preferably, the detection means 8 for detecting
the flame 4 comprise a probe with an electrode (of known
type) for detecting the flame 4 ionization current.
[0060] In particular, the control unit 12 is designed to
perform the steps of the control method as described
herein. In detail, the control unit 12 is designed to:

- activate the comburent feed means 2 and thereby
feed comburent to the burner;

- activate the flame 4 ignition means;

- regulate the opening of the on-off and regulating
means 9 from an initial position towards an open
position thereby increasing the fuel flow;

- detect the ignition of the flame 4 using of the detec-
tion means 8;

- check if the fuel flow ignition value, which caused
the ignition of the burner 1, falls within a range of
reference values;

- maintain the position reached by the on-off and reg-
ulating means 9 fixed for at least a period of com-
bustion time so as to keep the fuel flow ignition value
fed to the burner 1, which caused the ignition of the
burner 1, fixed for this period;

- if the fuel flow ignition value falls within the range of
reference values, save the fuel flow value in a mem-
ory register 10 used for saving flame values.

[0061] Figure 2 shows the device according to the
presentinvention. It should be noted that the control unit
12 is designed to manage saving the excess air index
and fuel flow ignition values in the respective memory
registers 5, 10.

[0062] In particular, the control unit 12 comprises a first
sub-unit 12a and a second sub-unit 12b. The first sub-
unit 12a is designed to control the on-off and regulating
means 9 (valve) and to control the comburentfeed means
2 (fan 14).

[0063] The second sub-unit 12b is designed to receive
the results of the comparisons between the fuel flow ig-
nition value and the historical flow ignition values saved
in the memory register 5. Moreover, the second sub-unit
12b is designed to compare the fuel flow ignition value
with the respective predetermined theoretical values.
Thus, the second sub-unit 12b is designed to transmit
the correction signal to the first sub-unit 12a if the control
of the fuel and/or comburent flow must be corrected.
[0064] This invention fulfils the purposes outlined
above.

[0065] In particular, this invention ensures igniting the
burner at an excess air index greater than 1 and thereby
prevents operation in the zone for generating harmful
gases. In effect, ignition occurs during the gradual in-
crease of the fuel flow which allows decreasing the ex-
cess air index value by a theoretically infinite value to-
wards the part of the curve with an excess air index great-
er than one and representing the ionization current.
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[0066] In particular, this method takes advantage of
the natural principle of lighting the flame when the ratio
between air and fuel is optimal. Thus, the flame is always
lit at the part of the ionization current curve for which the
excess air index value is greater than 1. Figure 1 indi-
cates, by way of example, a possible ignition point PA of
the burner along the ionization current curve.

[0067] Moreover, ignition occurs with a variable quan-
tity of fuel as a function of the actual conditions of the
burner and of the variations over time of the combustion
parameters. For example, the ageing of the burner will
result in ignition with a greater or lesser fuel flow value
with respect to the historic one. Thus, the control of the
burner 1 is self-adaptive as a function of the changes
influencing combustion.

[0068] However, the device checks, in any case, the
fuel flow ignition values and the flame ionization current
values detected with a range predetermined by the his-
torical ignition values and with an operating margin cal-
culated with reference to the predetermined theoretical
laboratory values in such a way as to be able to modify,
where necessary, the fuel flow as a function of a correc-
tion factor detected.

[0069] In other words, this invention enables identifi-
cation and learning of the characteristic features of the
burner and of the components used and adapts the com-
bustion parameters accordingly.

[0070] Moreover, thisinvention provides a method and
adevice for controlling the combustion of a burner which
automatically recognize the type of comburentin use and
adapt the combustion parameters accordingly. In effect,
once the fuel flow, comburent flow and flame values are
measured, it is possible to deduce the type of fuel used
by the burner.

[0071] Thus, this invention solves the technical prob-
lem initially mentioned.

[0072] It should also be noted that this invention is rel-
atively easy to produce and that even the cost linked to
implementation of the invention is not very high.

Claims

1. A method for controlling the combustion of a burner
(1), comprising:

- atleastone step ofigniting the burner (1) where
the step of igniting the burner (1) comprising the
following sub-steps:

- feeding a predetermined quantity of comburent
to the burner (1);

- activating flame igniting means (4) in order to
light the flame (4) during the following step;

- feeding a fuel to the burner (1) through a fuel
supply pipe (3); the step offeeding the fuel being
implemented by increasing the flow of the fuel
starting with a predetermined starting value;

- increasing the fuel flow until the flame (4) is
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ignited so as to light the burner (1); said step of
increasing the fuel flow comprising the following
sub-steps:

- detecting the presence of the flame (4) us-
ing detection means (8) located at the po-
sition of the flame (4); said detection means
(8) being designed to generate a combus-
tion value representing the combustion
quality detected;

- transmitting the information relating to the
presence of flame (4) to a control unit (12)
for controlling the fuel flow to substantially
keep the fuel flow value equal to the fuel
flow ignition value;

- testing if the fuel flow ignition value which ig-
nites the burner (1), falls within a range of refer-
ence values;

- if the fuel flow ignition value falls within the
range of reference values, saving the fuel flow
value in a memory register (5) used for saving
fuel parameters and substantially keeping the
fuel flow equal to the flow ignition value for at
least a period of combustion time subsequent
to ignition;

characterized in that it comprises a step of check-
ing if the combustion value falls within an interval of
reference values; the method comprising a step of
saving the combustion value detected in a memory
register (10) for saving flame values of the flame if
the combustion value falls within the interval of ref-
erence values.

The method according to claim 1, characterized in
that the step of testing if the fuel flow ignition value
falls within a range of reference values comprises a
sub-step of comparing the fuel flow ignition value
with the flow ignition values saved in the memory
register (5) used for saving fuel parameters during
the preceding ignition steps.

The method according to claim 2, characterized in
that the sub-step of comparing the fuel flow ignition
value with the flow ignition values saved in the mem-
ory register (5) used for saving fuel parameters dur-
ing the previous ignition steps, comprises the follow-
ing operations:

- calculating the average of the fuel flow ignition
values saved in the memory register (5) used
for saving fuel parameters during the previous
ignition steps;

- determining an interval of historical reference
values as a percentage of the average value
added to and subtracted from the average value;
the range of reference values comprising the in-
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terval of the historical reference values;

- comparing the fuel flow ignition value with the
predetermined interval of historical reference
values in such a way as to test if the fuel flow
ignition value falls within the interval of historical
values.

The method according to claim 3, characterized in
that the step of checking if the fuel flow ignition value
falls within the interval of historical values comprises
the sub-step of generating a warning signal (6), (7)
if the fuel flow ignition value is outside the interval of
historical values.

The method according to claim 4, characterized in
that the step of determining the interval of historical
reference values comprises determining a first sub-
interval of historical reference values and a second
sub-interval of historical reference values greater
than the first sub-interval; the sub-step of generating
the warning signal comprises generating a first warn-
ing signal (6) if the fuel flow ignition value is outside
the first sub-interval, and of generating a second
warning signal (7) if the fuel flow ignition value is
outside the second sub-interval.

The method according to any one of the preceding
claims, characterized in that the step of checking
if the fuel flow ignition value falls within a range of
reference values comprises a sub-step of comparing
the fuel flow ignition value with an interval of theo-
retical values as a function of the predetermined the-
oretical flow ignition values as a function of the char-
acteristic features of the burner, of the fuel and of
the comburent; the range of reference values com-
prising the interval of theoretical reference values.

The method according to any one of the preceding
claims, characterized in that the step of checking
if the combustion value falls within an interval of ref-
erence values comprises a sub-step of comparing
the combustion value with the historical flame values
saved in the memory register (10) used for saving
flame values during the previous ignition steps.

The method according to claim 7, characterized in
that the sub-step of comparing the combustion value
with the historical flame values saved in the memory
register (10), comprises the following operations:

- calculating the average of the historical flame
values saved inthe memory register (10) for sav-
ing flame values of flame following the previous
ignition steps;

- determining the interval of historical flame val-
ues as a percentage of the average value added
to and subtracted from this average value.
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The method according to any one of the preceding
claims, characterized in that the step of checking
if the combustion value falls within an interval of his-
torical values comprises the sub-step of generating
awarning signal ifthe combustion value (4) is outside
this interval of values.

The method according to any one of the preceding
claims, characterized in that the step of checking
if the combustion value falls within an interval of ref-
erence values comprises a sub-step of checking if
the combustion value falls within an interval of the-
oretical flame values as a function of the character-
istic features of the burner, of the fuel and of the
comburent.

The method according to any one of the preceding
claims, characterized in that it comprises a step of
calculating a theoretical curve (11) representing the
combustion value as a function of the excess air in-
dex value.

The method according to claim 11, characterized
in that it comprises a step of detecting the theoretical
flame value on the theoretical curve (11) correspond-
ing to the fuel flow ignition value which caused the
ignition of the burner (1); the combustion value de-
tected by the detection means (8) being compared
with an interval of theoretical values as a function of
the theoretical flame value on the theoretical curve
(11) corresponding to the fuel flow ignition value.

The method according to claim 12, characterized
in that the interval of theoretical values is determined
as a percentage of the theoretical flame value added
to and subtracted from the theoretical flame value.

The method according to claim 12 or claim 13, char-
acterized in that it comprises:

- a step of generating a correction signal (13) if
the combustion value departs from the interval
of theoretical values; the correction signal (13)
representing the difference between the theo-
retical value and the flame value detected for a
predetermined quantity of fuel;

- a correction step which comprises modifying
the fuel flow to the burner as a function of the
contents of the correction signal (13) generated.

A device for controlling the combustion of a burner
(1), for implementing the method according to claim
1 above, comprising:

- on-off and regulating means (9) mounted along
the supply pipe (3) for regulating the fuel flow
towards the burner (1);

- supply means (2) for feeding comburent to-
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wards the burner (1);

- flame (4) ignition means connected during use
with the burner (1);

- detection means (8) for detecting the presence
of a flame (4) connected to the burner (1) and
located at the position of the flame (4) to detect
the presence of flame (4); said detection means
(8) being designed to generate a combustion
value representing the combustion quality de-
tected;

- a control unit (12) connected to the on-off and
regulating means (9), to the flame (4) ignition
means, to the comburent feed means (2) and to
the detection means (8);

said control unit (12) being designed to:

- activate the comburent feed means (2) and
thereby feed comburent to the burner;

- activate the flame (4) ignition means;

- regulate the opening of the on-off and regulat-
ing means (9) from an initial position towards an
open position thereby increasing the fuel flow;
- detect the ignition of the flame (4) using of the
detection means (8);

-transmitting the information relating to the pres-
ence of flame (4) to a control unit (12) for con-
trolling the fuel flow to substantially keep the fuel
flow value equal to the fuel flow ignition value;
- check if the fuel flow ignition value, which
caused the ignition of the burner (1), falls within
a range of reference values;

- maintain the position reached by the on-off and
regulating means (9) fixed for at least a period
of combustion time so as to keep the fuel flow
ignition value fed to the burner (1), which caused
the ignition of the burner (1), fixed for this period;
- if the fuel flow ignition value falls within the
range of reference values, save the fuel flow val-
ue in a memory register (10) used for saving
flame values;

characterized in that the control unit is further de-
signed to:

- check if the combustion value falls within an
interval of reference values;

- save the combustion value detected in a mem-
ory register (10) for saving flame values of the
flame if the combustion value falls within the in-
terval of reference values.

Patentanspriiche

Verbrennungsregelungsverfahren eines Brenners
(1), umfassend:
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- mindestens einen Schritt des Ziindens des
Brenners (1), wobeider Schrittdes Ziindens des
Brenners (1) die folgenden Teilschritte umfasst:
- Zuflihren einer vorbestimmten Menge an
Brennstoff zum Brenner (1);

- Aktivieren vom Flammzindmittel (4), um die
Flamme (4) wahrend des folgenden Schritts zu
entziinden;

- Zufuihren eines Kraftstoffs zum Brenner (1)
durch eine Kraftstoffversorgungssleitung (3);
wobei der Schritt des Zuflihrens des Kraftstoffs
durch Erhohen des Kraftstoffdurchflusses, der
mit einem vorbestimmten Startwert beginnt,
durchgeflhrt wird;

- Erhohen des Kraftstoffdurchflusses, bis die
Flamme (4) geziindet wird, um den Brenner (1)
zu entziinden;

wobei der Schritt des Erhdhens des Kraftstoffdurch-
flusses die folgenden Teilschritte umfasst:

- Erfassen des Vorhandenseins der Flamme (4)
unter Verwendung von Erfassungsmitteln (8),
die sich an der Position der Flamme (4) befin-
den; wobei die Erfassungsmittel (8) so ausge-
legt sind, dass sie einen Verbrennungswert er-
zeugen, der die erfasste Verbrennungsqualitat
darstellt;

- Ubertragen der Information in Bezug auf das
Vorhandensein der Flamme (4) zu einer Rege-
lungseinheit (12) zur Regelung des Kraftstoff-
durchflusses, um den Kraftstoffdurchflusswert
im wesentlichen dem Kraftstoffdurchflussziind-
wert gleich zu behalten;

- Priifen, ob der Kraftstoffdurchflussziindwert,
der den Brenner (1) ziindet, innerhalb eines Be-
reichs von Referenzwerten fallt;

- Fallt der Kraftstoffdurchflussziindwert inner-
halb des Bereichs von Referenzwerten, dann
Speichern des Kraftstoffdurchflusswerts in ei-
nem Speicherregister (5), der zur Speicherung
der Kraftstoffparameter verwendet wird, und im
wesentlichen Behalten des Kraftstoffdurchflus-
ses gleich dem Durchflussziindwert fiir mindes-
tens einen Zeitraum von Verbrennungszeit nach
der Zindung;

dadurch gekennzeichnet, dass es einen Schritt
des Uberpriifens umfasst, ob der Verbrennungswert
innerhalb eines Intervalls von Referenzwerten fallt;
wobei das Verfahren einen Schritt des Speicherns
des erfassten Verbrennungswertes in einem Spei-
cherregister (10) zur Speicherung der Flammwerte
der Flamme umfasst, wenn der Verbrennungswert
innerhalb eines Intervalls von Referenzwerten fallt.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass der Schritt des Priifens, ob der Kraft-

10

15

20

25

30

35

40

45

50

55

stoffdurchflussziindwert innerhalb eines Bereichs
von Referenzwerten fallt, einen Teilschritt des Ver-
gleichens des Kraftstoffdurchflussziindwertes mit
den Durchflussziindwerten umfasst, die im Spei-
cherregister (5) gespeichert wurden, das zur Spei-
cherung der Kraftstoffparameter wahrend der vor-
hergehenden Ziindschritte verwendet wurde.

Verfahren nach Anspruch 2, dadurch gekenn-
zeichnet, dass der Teilschritt des Vergleichens des
Kraftstoffdurchflussziindwertes mit den Durchfluss-
ziindwerten, die im Speicherregister (5) gespeichert
wurden, das zur Speicherung der Kraftstoffparame-
ter wahrend der vorhergehenden Ziindschritte ver-
wendet wurde, die folgenden Operationen umfasst:

- Berechnen des Mittelwerts der Kraftstoffdurch-
flussziindwertes, die im Speicherregister (5) ge-
speichert wurden, das zur Speicherung der
Kraftstoffparameter wahrend der vorhergehen-
den Zindschritte verwendet wurde;

- Bestimmen eines Intervalls von historischen
Referenzwerten als Prozentsatz des Mittelwer-
tes, der dem Mittelwert addiert und von diesem
subtrahiert wird;

wobei der Bereich der Referenzwerte das Intervall
der historischen Referenzwerte umfasst;

- Vergleichen des Kraftstoffdurchflussziindwer-
tes mit dem vorgegebenen Intervall historischer
Referenzwerte, um zu prifen, ob der Kraftstoff-
durchflussziindwert innerhalb des Intervalls der
historischen Werte fallt.

Verfahren nach Anspruch 3, dadurch gekenn-
zeichnet, dass der Schritt des Uberpriifens, ob der
Kraftstoffdurchflussziindwert innerhalb des Inter-
valls von historischen Werten fallt, den Teilschritt des
Erzeugens eines Warnsignals (6), (7) umfasst, wenn
der Kraftstoffdurchflussziindwert ausserhalb des In-
tervalls der historischen Werte ist.

Verfahren nach Anspruch 4, dadurch gekenn-
zeichnet, dass der Schritt des Bestimmens des In-
tervalls von historischen Referenzwerten das Be-
stimmen eines ersten Unterintervalls von histori-
schen Referenzwerten und eines zweiten Unterin-
tervalls von historischen Referenzwerten umfasst,
das grdsser als das erste Unterintervall ist; der Teil-
schritt des Erzeugens des Warnsignals umfasst das
Erzeugen eines ersten Warnsignals (6), wenn der
Kraftstoffdurchflussziindwert ausserhalb des ersten
Unterintervalls ist, und das Erzeugen eines zweiten
Warnsignals (7), wenn der Kraftstoffdurchflussziind-
wert ausserhalb des zweiten Unterintervalls ist

Verfahren nach einem der vorhergehenden Anspri-
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che, dadurch gekennzeichnet, dass der Schritt
des Uberpriifens, ob der Kraftstoffdurchflussziind-
wert innerhalb eines Bereichs von Referenzwerten
fallt, einen Teilschritt des Vergleichens des Kraft-
stoffdurchflussziindwertes mit einem Intervall von
theoretischen Werten in Abhangigkeit von der vor-
gegebenen theoretischen Durchflussziindwertes in
Abhangigkeit von den charakteristischen Merkma-
len des Brenners, des Kraftstoffs und des Brenn-
stoffs umfasst; wobei der Bereich der Referenzwerte
das Intervall der theoretischen Referenzwerte um-
fasst.

Verfahren nach einem der vorhergehenden Ansprii-
che, dadurch gekennzeichnet, dass der Schritt
des Uberpriifens, ob der Verbrennungswert innner-
halb eines Intervalls von Referenzwerten fallt, einen
Teilschritt des Vergleichens des Verbrennungswer-
tes mit den historischen Flammwerten umfasst, die
im Speicherregister (10) gespeichert wurden, das
zur Speicherung der Flammwerte wahrend der vor-
hergehenden Ziindschritte verwendet wurde.

Verfahren nach Anspruch 7, dadurch gekenn-
zeichnet, dass der Teilschritt des Vergleichens des
Verbrennungswertes mit den historischen Flamm-
werten, die im Speicherregister (10) gespeichert
wurden, die folgenden Operationen umfasst:

- Berechnen des Durchschnitts der historischen
Flammwerte der Flamme, die im Speicherregis-
ter (10) zur Speicherung von Flammwerten der
Flamme gespeichert wurden, nach den vorhe-
rigen Zundschritten;

- Bestimmen des Intervalls der historischen
Flammwerte als Prozentsatz des Mittelwertes,
der diesem Mittelwert addiert und von diesem
subtrahiert wird.

Verfahren nach einem der vorhergehenden Ansprii-
che, dadurch gekennzeichnet, dass der Schritt
des Uberpriifens, ob der Verbrennungswert inner-
halb eines Intervalls von historischen Werten fallt,
den Teilschritt des Erzeugens eines Warnsignals
umfasst, wenn der Verbrennungswert (4) ausser-
halb dieses Intervalls von Werten ist.

Verfahren nach einem der vorhergehenden Ansprii-
che, dadurch gekennzeichnet, dass der Schritt
des Uberpriifens, ob der Verbrennungswert inner-
halb eines Intervalls von Referenzwerten fallt, einen
Teilschritt des Uberpriifens umfasst, ob der Verbren-
nungswert innerhalb eines Intervalls von theoreti-
schen Flammwerten in Abhangigkeit von den cha-
rakteristischen Merkmalen des Brenners, des Kraft-
stoffs und des Brennstoffs fallt.

Verfahren nach einem der vorhergehenden Ansprii-
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che, dadurch gekennzeichnet, dass es einen
Schritt des Berechnens einer theoretischen Kurve
(11) umfasst, die den Verbrennungswert in Abhan-
gigkeit vom Uberschissigen Luftindexwert darstellt.

Verfahren nach Anspruch 11, dadurch gekenn-
zeichnet, dass es einen Schritt des Erfassens des
theoretischen Flammwerts auf der theoretischen
Kurve (11) entsprechend des Kraftstoffdurchfluss-
ziindwerts umfasst, der die Ziindung des Brenners
(1) verursachte; wobei der von der Erfassungsmittel
(8) erfasste Verbrennungswert mit einem Intervall
theoretischer Werte in Abhangigkeit vom theoreti-
schen Flammwert auf der dem Kraftstoffdurchfluss-
ziindwert entsprechenden theoretischen Kurve (11)
verglichen wird.

Verfahren nach Anspruch 12, dadurch gekenn-
zeichnet, dass das Intervall der theoretischen Wer-
te als Prozentsatz des dem theoretischen Flamm-
wert addierten und von diesem subtrahierten theo-
retischen Flammwerts bestimmt wird.

Verfahren nach Anspruch 12 oder 13, dadurch ge-
kennzeichnet, dass es umfasst:

- einen Schritt des Erzeugens eines Korrektur-
signals (13), wenn der Verbrennungswert vom
Intervall der theoretischen Werte abweicht; wo-
bei das Korrektursignal (13) die Differenz zwi-
schen dem theoretischen Wert und dem Flamm-
wert darstellt, der flr eine vorbestimmte Kraft-
stoffmenge erfasst wurde;

- einen Korrekturschritt, der das Modifizieren
des Kraftstoffdurchflusses zum Brenner in Ab-
hangigkeit vom Inhalt des erzeugten Korrektur-
signals (13) umfasst.

Vorrichtung zur Regulierung der Verbrennung eines
Brenners (1) zur Implementierung des Verfahrens
nach Anspruch 1 von oben, umfassend:

- Ein/Aus- und Regelmittel (9), die entlang der
Versorgungsleitung (3) zur Einstellung des
Kraftstoffdurchflusses in Richtung des Brenners
(1) montiert sind;

- Versorgungsmittel (2) zum Zufihren des
Brennstoffs in Richtung des Brenners (1);

- Zundmittel der Flamme (4), die wahrend des
Gebrauchs mitdem Brenner (1) verbunden sind;
- Erfassungsmittel (8) zum Erfassen des Vor-
handenseins einer Flamme (4), die mit dem
Brenner (1) verbunden sind, und die an der Po-
sition der Flamme (4) angeordnet sind; wobei
die Erfassungsmittel (8) so ausgelegt sind, dass
sie einen Verbrennungswert erzeugen, der die
erfasste Verbrennungsqualitat darstellt;

- eine Regelungseinheit (12), die mit den
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Ein/Aus- und Regelmitteln (9), mit den Zindmit-
teln der Flamme (4), mit den Brennstoffzuflih-
rungsmitteln (2) und mit den Erfassungsmitteln
(8) verbunden ist;

wobei die Regelungseinheit (12) ausgelegt ist, um

- die Brennstoffzufihrungsmittel (2) zu aktivie-
ren und dabei dem Brenner Brennstoff zuzufiih-
ren;

- die Zindmittel der Flamme (4) zu aktivieren;
- das Offnen der Ein-Aus- und Regelmittel (9)
von einer Ausgangsposition zu einer offenen
Position einzustellen, wodurch der Kraftstoff-
durchfluss erhdht wird;

- die Zindung der Flamme (4) unter Verwen-
dung von den Erfassungsmitteln (8) zu erfas-
sen;

- die Information in Bezug auf das Vorhan-
densein der Flamme (4) zu einer Regelungsein-
heit (12) zur Regelung des Kraftstoffdurchflus-
ses zu Ubertragen, um den Kraftstoffdurchfluss-
wert im wesentlichen dem Kraftstoffdurchfluss-
ziindwert gleich zu behalten;

- zu Uberprifen, ob der Kraftstoffdurchfluss-
ztindwert, der die Ziindung des Brenners (1) ver-
ursachte, innerhalb eines Bereichs von Refe-
renzwerten fallt;

- die Position beizubehalten, die durch die Ein-
Aus- und Regelmittel (9) erreicht wurde, die min-
destens flr einen Zeitraum der Verbrennungs-
zeit festgelegt wird, um den dem Brenner (1)
zugefuhrten Kraftstoffdurchflussziindwert, der
die Zindung des Brenners (1) verursachte, fiir
diese Zeitdauer festzuhalten;

- Fallt der Kraftstoffdurchflussziindwert inner-
halb des Bereichs der Referenzwerte, dann
Speichern des Kraftstoffdurchflussziindwerts in
einem Speicherregister (10), der zur Speiche-
rung der Flammwerte verwendet wird;

dadurch gekennzeichnet, dass die Regelungsein-
heit ferner ausgelegt ist, um:

- zu Uberprifen, ob der Verbrennungswert inn-
nerhalb eines Intervalls von Referenzwerten
fallt;

- den erfassten Verbrennungswert in einem
Speicherregister (10) zum Speichern der
Flammwerte der Flamme zu speichern, wenn
der Verbrennungswert innerhalb des Intervalls
der Referenzwerte fallt.

Revendications

Procédé de commande de combustion d’un brdleur
(1), comprenant :
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- au moins une étape consistant a allumer le
braleur (1) ou I'étape d’allumage du brileur (1)
comprend les sous-étapes suivantes :

- alimenter une quantité prédéterminée de com-
burant au brdleur (1) ;

- activer des moyens d’allumage de flamme (4)
afin d’allumer la flamme (4) lors de I'étape
suivante ;

- alimenter en un carburant le brileur (1) par un
tuyau d’alimentation en carburant (3) ; I'étape
consistant a alimenter en carburant étant mise
en oeuvre en augmentant le débit de carburant
en commengcant par une valeur de démarrage
prédéterminée ;

- augmenter le débit de carburantjusqu’a ce que
la flamme (4) s’enflamme de maniére a allumer
lebrdleur (1) ; ladite étape consistanta augmen-
ter le débit de carburant comprenant les sous-
étapes suivantes :

- détecter la présence de la flamme (4) en
utilisant des moyens de détection (8) situés
en correspondance de la position de la flam-
me (4) ; lesdits moyens de détection (8)
étant congus pour générer une valeur de
combustion représentant la qualité de com-
bustion détectée ;

- transmettre les informations relatives a la
présence de flamme (4) a une unité de com-
mande (12) servant a commander le débit
de carburant pour maintenir substantielle-
ment la valeur du débit de carburant égale
a la valeur dallumage du débit de
carburant ;

- tester si la valeur d’allumage du débit de
carburant allumant le braleur (1) est com-
prise dans une fourchette de valeurs de
référence ;

- si la valeur d’allumage du débit de carbu-
rant est comprise dans une fourchette de
valeurs de référence, enregistrer la valeur
de débit de carburant dans un registre de
mémoire (5) utilisé pour enregistrer des pa-
ramétres de carburant et pour maintenir
substantiellement le débitde carburant égal
a la valeur d’allumage du débit pendant au
moins une période de temps de combustion
suite a l'allumage ;

caractérisé en ce qu’il comprend une étape
consistant a vérifier si la valeur de combustion
est comprise dans un intervalle de valeurs de
référence ; le procédé comprenant une étape
consistant a enregistrer la valeur de combustion
détectée dans un registre de mémoire (10) pour
enregistrer les valeurs de flamme de la flamme
si la valeur de combustion est comprise dans
l'intervalle des valeurs de référence.
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Procédé selon larevendication 1, caractérisé en ce
que 'étape consistant a tester sila valeur d’allumage
du débit de carburant est comprise dans une four-
chette de valeurs de référence comprend une sous-
étape consistant a comparer la valeur d’allumage du
débit de carburant aux valeurs d’allumage de débit
enregistrées dans le registre de mémoire (5) utilisé
pour enregistrer des parametres de carburant durant
les étapes d’allumage précédentes.

Procédé selon larevendication 2, caractérisé en ce
que la sous-étape consistant a comparer la valeur
d’allumage du débit de carburant aux valeurs d’allu-
mage de débit enregistrées dans le registre de mé-
moire (5) utilisé pour enregistrer des paramétres de
carburant durant les étapes d’allumage précéden-
tes, comprend les opérations suivantes :

- calculer la moyenne des valeurs d’allumage
du débit de carburant enregistrées dans le re-
gistre de mémoire (5) utilisé pour enregistrer des
parametres de carburant durant les étapes d’al-
lumage précédentes ;

- déterminer un intervalle de valeurs de référen-
ce historiques exprimé en pourcentage de la va-
leur moyenne ajoutée et soustraite a la valeur
moyenne ; la fourchette de valeurs de référence
comprenantl’intervalle des valeurs de référence
historiques ;

- comparer la valeur d’allumage du débit de car-
burant a l'intervalle prédéterminé de valeurs de
référence historiques de maniére a tester si la
valeur d’allumage du débit de carburant est
comprise dans lintervalle de valeurs histori-
ques.

Procédé selon larevendication 3, caractérisé en ce
que |'étape consistant a vérifier si la valeur d’allu-
mage du débit de carburant est comprise dans I'in-
tervalle des valeurs historiques comprend la sous-
étape consistant a générer un signal d’avertisse-
ment (6), (7) si la valeur d’allumage du débit de car-
burantse trouve en dehors de l'intervalle des valeurs
historiques.

Procédé selon larevendication 4, caractérisé en ce
que I'étape consistant a déterminer l'intervalle des
valeurs de référence historiques comprend la déter-
mination d’un premier sous-intervalle de valeurs de
référence historiques et un second sous-intervalle
de valeurs de référence historiques supérieur au pre-
mier sous-intervalle ; la sous-étape consistant a gé-
nérer le signal d’avertissement comprend la géné-
ration d’un premier signal d’avertissement (6) si la
valeur d’allumage du débit de carburant se trouve
en dehors du premier sous-intervalle, et la généra-
tion d’un second signal d’avertissement (7) si la va-
leur d’allumage du débit de carburant se trouve en
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dehors du second sous-intervalle.

Procédé selon 'une quelconque des revendications
précédentes, caractérisé en ce que I'étape consis-
tant a vérifier sila valeur d’allumage du débit de car-
burant est comprise dans la fourchette des valeurs
de référence comprend une sous-étape consistant
a comparer la valeur d’allumage du débit de carbu-
ranta un intervalle de valeurs théoriques en fonction
de valeurs d’allumage de débit théoriques prédéter-
minées en fonction des caractéristiques techniques
du brdleur, du carburant et du comburant ; la four-
chette de valeurs de référence comprenant l'inter-
valle des valeurs de référence théoriques.

Procédé selon 'une quelconque des revendications
précédentes, caractérisé en ce que I'étape consis-
tant a vérifier sila valeur de combustion est comprise
dans unintervalle de valeurs de référence comprend
une sous-étape consistant a comparer la valeur de
combustion aux valeurs de flamme historiques en-
registrées dans le registre de mémoire (10) utilisé
pour enregistrer des valeurs de flamme durant les
étapes d’allumage précédentes.

Procédé selon larevendication 7, caractérisé en ce
que la sous-étape consistant a comparer la valeur
de combustion aux valeurs de flamme historiques
enregistrées dans le registre de mémoire (10) com-
prend les opérations suivantes :

- calculer la moyenne des valeurs de flamme
historiques enregistrées dans le registre de mé-
moire (10) pour enregistrer des valeurs de flam-
me de flamme suivant les étapes d’allumage
précédentes ;

- déterminer lintervalle des valeurs de flamme
historiques exprimé en pourcentage de la valeur
moyenne ajoutée et soustraite a cette valeur
moyenne.

Procédé selon 'une quelconque des revendications
précédentes, caractérisé en ce que I'étape consis-
tant a vérifier sila valeur de combustion est comprise
dans un intervalle de valeurs historiques comprend
la sous-étape consistant a générer un signal d’aver-
tissement si la valeur de combustion (4) se trouve
en dehors de cet intervalle de valeurs.

Procédé selon 'une quelconque des revendications
précédentes, caractérisé en ce que I'étape consis-
tant a vérifier sila valeur de combustion est comprise
dans unintervalle de valeurs de référence comprend
une sous-étape consistant a vérifier si la valeur de
combustion est comprise dans un intervalle de va-
leurs de flamme théoriques en fonction des carac-
téristiques techniques du brileur, du carburant etdu
comburant.
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Procédé selon I'une quelconque des revendications
précédentes, caractérisé en ce qu’il comprend une
étape consistant a calculer une courbe théorique
(11) représentant la valeur de combustion en fonc-
tion de la valeur de I'indice d’excés d’air.

Procédé selon la revendication 11, caractérisé en
ce qu’il comprend une étape consistant a détecter
la valeur de flamme théorique sur la courbe théori-
que (11) correspondant a la valeur d’allumage du
débit de carburant provoquant I'allumage du braleur
(1); la valeur de combustion détectée par les
moyens de détection (8) étant comparée a un inter-
valle de valeurs théoriques en fonction de la valeur
de flamme théorique sur la courbe théorique (11)
correspondant a la valeur d’allumage du débit de
carburant.

Procédé selon la revendication 12, caractérisé en
ce que l'intervalle des valeurs théoriques est déter-
miné en pourcentage de la valeur de flamme théo-
rique ajoutée et soustraite a la valeur de flamme
théorique.

Procédé selon les revendications 12 ou 13, carac-
térisé en ce qu’il comprend :

- une étape consistant a générer un signal de
correction (13) sila valeur de combustion s’écar-
te de l'intervalle de valeurs théoriques ; le signal
de correction (13) représentant la différence en-
tre la valeur théorique et la valeur de flamme
détectée pour une quantité prédéterminée de
carburant ;

- une étape de correction comprenant la modi-
fication du débit de carburant au brileur en fonc-
tion du contenu du signal de correction (13) gé-
néré.

Dispositif de commande de la combustion d’'un bra-
leur (1) servant a mettre en oeuvre le procédé selon
la revendication 1 ci-dessus, comprenant :

- des moyens a action par tout ou rien et de
réglage (9) montés le long du tuyau d’alimenta-
tion (3) servant a régler le débit de carburant
vers le braleur (1) ;

- des moyens d’alimentation (2) servant a ali-
menter le comburant vers le braleur (1) ;

- des moyens d’allumage de flamme (4) reliés
lors de I'utilisation avec le braleur (1) ;

- des moyens de détection (8) servant a détecter
la présence d’'une flamme (4) reliés au brdleur
(1) et situés en correspondance de la position
de la flamme (4) pour détecter la présence de
flamme (4) ; lesdits moyens de détection (8)
étant congus pour générer une valeur de com-
bustion représentant la qualité de combustion
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détectée ;

- une unité de commande (12) reliee aux
moyens a action par tout ou rien et de réglage
(9), aux moyens d’allumage de flamme (4), aux
moyens d’alimentation en comburant (2) et aux
moyens de détection (8) ;

ladite unité de commande (12) étant congue pour :

- activer les moyens d’alimentation en combu-
rant (2) et par la méme alimenter le comburant
au braleur ;

- activer les moyens d’allumage de flamme (4) ;
- régler 'ouverture des moyens a action par tout
ou rien et de réglage (9) d’'une position initiale
vers une position d’ouverture en augmentant
par la méme le débit de carburant ;

- détecter I'allumage de la flamme (4) en utilisant
les moyens de détection (8) ;

- transmettre les informations relatives a la pré-
sence de flamme (4) a une unité de commande
(12) servant a commander le débit de carburant
pour maintenir substantiellement la valeur du
débit de carburant égale a la valeur d’allumage
du débit de carburant ;

- vérifier si la valeur d’allumage du débit de car-
burant provoquant I'allumage du braleur (1) est
comprise dans une fourchette de valeurs de
référence ;

- maintenir la position atteinte par les moyens a
action par tout ou rien et de réglage (9) fixe pen-
dant au moins une période de temps de com-
bustion de maniére a maintenir la valeur d’allu-
mage du débitde carburant alimentée au brlleur
(1), qui a provoqué I'allumage du brdleur (1), fixe
pendant cette période ;

- si la valeur d’allumage du débit de carburant
est comprise dans la fourchette des valeurs de
référence, enregistrer la valeur du débit de car-
burant dans un registre de mémoire (10) utilisé
pour enregistrer des valeurs de flamme ;

caractérisé en ce que I'unité de commande estcon-
cue de plus pour :

- vérifier sila valeur de combustion est comprise
dans un intervalle de valeurs de référence ;

- enregistrer la valeur de combustion détectée
dans un registre de mémoire (10) pour enregis-
trer des valeurs de flamme de la flamme si la
valeur de combustion est comprise dans I'inter-
valle de valeurs de référence.
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FIG 3
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