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Description

[0001] The invention relates to a method for operating
a gas burner appliance. Further on, the invention relates
to a gas burner appliance comprising a controller for op-
erating the gas burner appliance.

[0002] EP 2667 097 A1 discloses a method for oper-
ating a gas burner appliance. During burner-on-phases
of the gas burner appliance, after combustion has been
started in connection with a burner start, a gas/air mixture
having a defined mixing ratio of gas and air is provided
to a combustion chamber for combusting the gas/air mix-
ture. The mixing ratio of gas and air of the gas/air mixture
corresponds to the so-called A-value of the gas/air mix-
ture. The gas/air mixture is provided by a mixing device
mixing an air flow provided by an air duct with a gas flow
provided by a gas duct. The mixing device may be pro-
vided by a Venturi nozzle. The air flow flowing through
the air duct is provided by fan in such a way that the
nominal fan speed of the fan depends on a nominal burn-
er-load of the gas burner appliance, wherein a fan speed
range of the fan defines a so-called modulation range of
the gas burner appliance. According to EP 2 667 097 A1,
the defined mixing ratio of gas and air and thereby the
A-value of the gas/air mixture is kept constant over the
entire modulation range of the gas burner appliance by
a pneumatic gas flow regulator. The pneumatic gas flow
regulator is provided by a gas armature. In addition to
the pneumatic gas flow regulator the gas armature com-
prises a safety gas valve and a throttle used for calibra-
tion. The pneumatic gas flow regulator uses a pressure
difference between the gas pressure of the gas flow in
the gas duct and a reference pressure, wherein either
the air pressure of the air flow in the air duct or the ambient
pressure is used as reference pressure, and wherein the
pressure difference between the gas pressure of the gas
flow in the gas duct and the reference pressure is deter-
mined and controlled pneumatically. EP 2 667 097 A1
discloses a method for operating a gas burner appliance
in which the defined mixing ratio of the gas/air mixture is
kept constant over the entire modulation range of the gas
burner. This is done by the pneumatic gas flow regulator
establishing a pneumatic control to keep the mixing ratio
of gas and air within the gas/air mixture constant.
[0003] It is also possible to control the mixing ratio of
gas and air within the gas/air mixture by an electric gas
flow modulator.

[0004] DE 19824521 A1 discloses a method to control
the mixing ratio of gas and air of the gas/air mixture and
thereby the A-value of the gas/air mixture on basis of a
signal provided by an electrical or electronic pressure
sensor or flow meter. An actual value corresponding to
a pressure ratio between a gas pressure in a gas duct
and an air pressure in an air duct or corresponding to a
pressure ratio between the gas pressure in the gas duct
and the air pressure at the reference pointis provided by
the electrical or electronic sensor, wherein this actual val-
ue is compared with a nominal value. A control variable
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for the electric gas flow modulator is generated on basis
of the control deviation between the actual value and
nominal value, wherein the electric gas flow modulator
is adjusted on basis of this control variable to control the
defined mixing ratio of gas and air in the gas/air mixture
thereby keeping the A-value of the gas/air mixture con-
stant.

[0005] As mentioned above, the amount of the air flow
and thereby the amount of the flow of the gas/air mixture
having the defined mixing ratio of gas and air provided
to the combustion chamber depends on the nominal
burner load. The nominal burner-load corresponds to a
desired heat demand. The nominal burner-load defines
the nominal fan speed at which the fan is operated. The
fan speed range of the fan of the gas burner appliance
defines the modulation range of the gas burner appli-
ance. A maximum fan speed of the fan defines the max-
imum burner-load of the gas burner appliance. If a de-
sired heat demand requires maximum burner load, then
the fan is operated at maximum fan speed. If a desired
heatdemand requires burner-load being 50% of the max-
imum burner load, then the fan is operated at 50% of the
maximum fan speed. If a desired heat demand requires
burner-load being 20% of the maximum burner load, then
the fan is operated at 20% of the maximum fan speed.
As mentioned above, atany burnerload of the gas burner
appliance and at any fan speed of the fan the mixing ratio
of gas and air of the is kept constant either by using an
electric gas flow modulator or by using a pneumatic gas
flow regulator.

[0006] EP 2966 354 B1 discloses another method for
operating a gas burner appliance.

[0007] During burner-on phases the fan is operated
with constant fan speed. When further, while the fan is
operated with constant fan speed, a defined change of
the control variable for a gas valve is detected which is
required to keep the actual value of the signal provided
by an electrical or electronic sensor at the nominal value
for the same, it is detected that a siphon assigned to
combustion chamber of the gas burner is blown empty.
[0008] Fora safe and proper operation of a gas burner
appliance it is necessary that the air flow resistance of
the gas burner appliance is known and preferably within
adefined range. The air flow resistance of the gas burner
appliance depends e. g. on the air flow resistance of the
air duct and on the air flow resistance of an exhaust pipe
of the combustion chamber.

[0009] EP 2655 971 B1 discloses a method for oper-
ating a gas burner appliance, namely for stabilizing the
operation behavior of the gas burner appliance for mak-
ing allowance of disturbances in the air path, the exhaust
gas path and the like. The method makes use of a flame
ionization signal to increase a lower permissible fan
speed that is assigned to a lower modulation limit to com-
pensate disturbances in the air path, the exhaust gas
path and the like.

[0010] JP 2017 116382 A, US 2004/062290 A1, US
2015/045971 A1, EP 2 466 202 B1 and US 5,520,533 A



3 EP 4 092 325 B1 4

disclose other prior art.

[0011] Itis desired to have better knowledge about the
air flow resistance of the gas burner appliance. Against
this background, a novel method for operating agas burn-
er appliance is provided.

[0012] The method according to the presentinvention,
defined in claim 1, is used to determine the air flow re-
sistance of the gas burner appliance by executing the
following steps before combustion becomes started in
connection with a burner start:

[0013] Measuring a first absolute air pressure by the
absolute pressure sensor when the gas safety valve unit
is closed and when the fan is stopped. Measuring a sec-
ond absolute air pressure by the absolute pressure sen-
sor when the gas safety valve unit is closed and when
the fan is running. Determining a pressure difference be-
tween the first absolute air pressure and the second ab-
solute air pressure. Determining on basis of the pressure
difference the air flow resistance of the gas burner appli-
ance.

[0014] The air flow resistance of the gas burner appli-
ance is determined from the pressure difference or from
an air mass flow on basis of a characteristic map or char-
acteristic curve. When the air flow resistance of the gas
burner appliance is determined the air mass flow, the
method comprises the following additional step: Meas-
uring an ambient air temperature. Determining from the
first absolute air pressure and the ambient air tempera-
ture an air density. Determining from the air density and
the pressure difference the air mass flow. Determining
on basis of the air mass flow the air flow resistance of
the gas burner appliance.

[0015] The method according to the present invention
allows an easy and accurate determination of the air flow
resistance of the gas burner appliance. With the knowl-
edge about the air flow resistance of the gas burner ap-
pliance, it is possible to provide a safe and improved op-
eration the gas burner appliance after combustion has
been started.

[0016] Preferably, the method comprises the following
additional step: Comparing the air flow resistance or the
pressure difference or the air mass flow with at least one
respective threshold. Adapting operation of the gas burn-
er appliance for the combustion of the gas/air mixture on
basis of said comparison. This allows an improved com-
bustion of the gas/air mixture.

[0017] The air flow resistance may be compared with
a respective first threshold and a respective second
threshold, wherein if the air flow resistance is below the
first threshold, a regular air flow resistance of the gas
burner appliance is determined and the fan is operated
at a regular nominal fan speed, and if the air flow resist-
ance is above the first threshold and below the second
threshold, a permissible increased air flow resistance of
the gas burner appliance is determined and the fan is
operated at an increased nominal fan speed, and if the
air flow resistance is above the second threshold, an im-
permissible increased air flow resistance of the gas burn-

10

15

20

25

30

35

40

45

50

55

er appliance is determined and a warning message is
generated and/or the operation of the gas burner appli-
ance is stopped, thereby preventing the combustion of
the gas/air mixture.

[0018] Alternatively, the air mass flow or the pressure
difference may be compared with a respective first
threshold and a respective second threshold, wherein if
the air mass flow or the pressure difference is above the
first threshold, a regular air flow resistance of the gas
burner appliance is determined and the fan is operated
at a regular nominal fan speed, and if the air mass flow
or the pressure difference is below the first threshold and
above the second threshold, a permissible increased air
flow resistance of the gas burner appliance is determined
and the fan is operated at an increased nominal fan
speed, and if the mass flow is or the pressure difference
below the second threshold, an impermissible increased
air flow resistance of the gas burner appliance is deter-
mined and a warning message is generated and/or the
operation of the gas burner appliance is stopped, thereby
preventing the combustion of the gas/air mixture.
[0019] The controller for operating a gas burner appli-
ance according to the presentinventionis definedin claim
10.

[0020] Preferred developments of the invention are
provided by the dependent claims and the description
which follows.

[0021] Exemplary embodiments are explained in more
detail on the basis of the drawing, in which:

Figure 1  shows afirst gas burner appliance to be con-
trolled by the method and controller of the
present invention;

shows a second gas burner appliance to be
controlled by the method and controller of
the present invention;

shows a third gas burner appliance to be con-
trolled by the method and controller of the
present invention.

Figure 2

Figure 3

[0022] The present invention relates to a method and
a controller for operating a gas burner appliance. Figure
1 shows a schematic view of a first exemplary gas burner
appliance 10. The gas burner appliance 10 comprises a
combustion chamber 11 in which combustion of a gas/air
mixture M having a defined mixing ratio of gas G and air
A takes place during burner-on phases of the gas burner
appliance 10, namely after starting the gas burner appli-
ance and igniting the gas/air mixture M. The combustion
of the gas/air mixture results into flames 12 and into ex-
haust gas E. The flames 12 are monitored by a combus-
tion quality sensor, preferably by a flame ionization sen-
sor 13 providing as output signal an electrical flame ion-
ization current. The flame ionization sensor 13 provides
its output signal to a controller 26. The exhaust gas E
emanates from the combustion chamber 11 through an
exhaust pipe 29.

[0023] The gas/air mixture M is provided to the com-
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bustion chamber 11 of the gas burner appliance 10 by
mixing a flow of the air A with a flow of the gas G. A fan
14 sucks in air A flowing through an air duct 15 and gas
G flowing through a gas duct 16. A gas flow modulator
18 for adjusting the gas flow through the gas duct 16 and
preferably two gas safety valves 19 are assigned to the
gasduct 16. The gas flow modulator 18 and the gas safety
valves 19 are partof agas armature 17 further comprising
a sieve 20 and at least one sensor 21. In Figure 1 the
sensor 21 is an absolute pressure sensor that measures
at least the absolute air pressure.

[0024] The absolute pressure sensor 21 may in addi-
tion measure the air temperature. It is possible that the
gas armature 17 may comprise separate sensors to
measure the absolute air pressure and the air tempera-
ture. The atleast one sensor 21 provides its output signal
to the controller 26.

[0025] The gas safety valves 19 are operated by at
least one electric coil 22 being part of the gas armature
17. In burner-on phases the at least one electric coil 22
is energized by the controller 26 to open the gas safety
valves 19. In burner-off phases the gas safety valves 19
are closed. In Figure 1, each gas safety valve 19 is op-
erated by one separate electric coil 22. It is possible to
operate the gas safety valves 19 by a common electric
coil 22.

[0026] The gas flow modulator 18 is operated by a mo-
tor 23 also having an electric coil 24. In Figure 1, the gas
flow modulator 18 is an electric gas flow modulator 18
operated by the controller 26.

[0027] The gas/air mixture M having the defined mixing
ratio of gas G and air A is provided to the combustion
chamber 11 of the gas burner appliance 10. The gas/air
mixture M is provided by mixing the air flow A provided
by an air duct 15 with a gas flow G provided by a gas
duct 16. The air flow and the gas flow become preferably
mixed by a mixing device 25. The mixing device 25 may
be a venturi nozzle.

[0028] The absolute pressure sensor 21, namely the
measuring point of the same, is positioned between the
gas safety valve unit 19 and the mixing device 25. In
Figure 1, the absolute pressure sensor 21 is positioned
between the gas safety valve unit 19 and the gas flow
modulator 18. Alternatively, the absolute pressure sen-
sor 21, namely the measuring point of the same, may be
positioned between the gas flow modulator 18 and the
mixing device 25.

[0029] The quantity of the air flow A and thereby the
quantity of the gas/air mixture flow M is adjusted by the
fan 14, namely by the speed of the fan 14. The fan speed
can be adjusted on basis of a nominal burner-load. A
nominal fan speed of the fan 14 depends on the nominal
burner load.

[0030] The fan 14 is operated by the controller 26. The
fan speed range of the fan 14 defines a modulation range
of the gas burner appliance 10. A modulation of "1"
means that the fan 14 is operated at maximum fan speed
(100% of maximum fan speed) and thereby at a full-load
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of the gas burner appliance 10. A modulation of "2"
means that the fan 14 is operated at 50% of the maximum
fan speed and a modulation of "5" means that the fan 14
is operated at 20% of the maximum fan speed. By chang-
ing the fan speed of the fan 14, the burner-load of the
gas burner appliance 10 can be adjusted.

[0031] Over the entire modulation range of the gas
burner appliance 10 the defined mixing ratio of gas G
and air A within the gas/air mixture M and thereby the A-
value of the gas/air mixture M is kept constant. Said de-
fined mixing ratio of gas G and air A or said A-value of
the gas/air mixture M is controlled over the modulation
range of the gas burner appliance using the electric gas
flow modulator 18 of a gas armature 17 in order to keep
the defined mixing ratio of gas and air and thereby the
A-value constant over the modulation range of the gas
burner appliance 10. In Figure 1, the control variable for
the electric gas flow modulator 18 in order to keep the A-
value constant is generated by the controller 26 on basis
of the flame ionization current provided by the flame ion-
ization sensor 13.

[0032] Figures 2 and 3 show schematic views of other
exemplary gas burner appliances 10’ and 10". In Figures
1, 2 and 3 identical reference numbers are used for iden-
tical parts. In order to avoid unnecessary repetitions, be-
low only the differences of the gas burner appliances 10,
10’ and 10, 10" will be described.

[0033] In Figure 2, the constant mixing ratio of gas G
and air A within the gas/air mixture M is controlled by the
electric gas flow modulator 18 on basis of a signal pro-
vided by an electric or electronic pressure sensor or flow
meter 27 and not on basis of the flame ionization current
provided by the flame ionization sensor 13. In this case
the electric or electronic sensor 27 may provide to the
controller 26 an actual value corresponding to a pressure
ratio between a gas pressure in a gas duct 16 and an air
pressure in an air duct 15 or corresponding to a pressure
ratio between the gas pressure in the gas duct 16 and
the air pressure at the reference point, wherein the con-
troller 26 may compare said actual value with a nominal
value. In this case, the controller 26 may generate the
control variable for the electric gas flow modulator 18 on
basis of the control deviation between the actual value
and the nominal value, wherein the gas flow modulator
18 may be operated on basis of this control variable to
keep over the entire modulation range of the gas burner
appliance 10 the defined mixing ratio of gas and air and
thereby the A-value constant.

[0034] In Figure 2, the absolute pressure sensor 21 is
positioned between the gas safety valve unit 19 and the
gas flow modulator 18. Alternatively, the absolute pres-
sure sensor 21, namely the measuring point of the same,
may be positioned between the gas flow modulator 18
and the mixing device 25.

[0035] In Figure 3, the gas armature 17 comprises a
pneumatic gas flow regulator 28. A pneumatic controller
28a of the pneumatic gas flow regulator 28 controls the
opening/closing position of the gas regulation valve 28b.
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The position of the pneumatic gas regulation valve 28b
is adjusted by the pneumatic controller 28a on basis of
a pressure difference between the gas pressure of the
gas flow in the gas duct 16 and a reference pressure.
The pneumatic gas regulation valve 28a is controlled by
the pneumatic controller 28b in such a way that at the
outlet pressure of the gas regulation valve 28b is equal
to the reference pressure. In Figure 3, the ambient pres-
sure serves as reference pressure. However, it is also
possible to use the air pressure of the air flow in the air
duct 15 as reference pressure. In Figure 3, the pressure
difference between the gas pressure and the reference
pressure is determined pneumatically a by pneumatic
sensor of the pneumatic controller 28a. The mixing ratio
of the defined gas/air mixture is controlled by the pneu-
matic controller 28a in such a way that over the entire
modulation range of the gas burner appliance 10 the de-
fined mixing ratio of the gas/air mixture M and thereby
the A-value constant is kept constant.

[0036] In Figure 3, the absolute pressure sensor 21 is
positioned between the pneumatic gas flow regulator 28
and the mixing device 25. If the gas regulation valve 28b
of the pneumatic gas flow regulator 28 is in the closed
position not gas tight, the absolute pressure sensor 21
may alternatively be positioned between the gas safety
valve unit 19 and the pneumatic gas flow regulator 28.
[0037] The present invention relates to a method for
operating such a gas burner appliance 10, 10°, 10",
wherein the gas burner appliance 10, 10’, 10" is at least
operated to determine the air flow resistance of the gas
burner appliance 10, 10’, 10".

[0038] It may also be possible to adapt operation of
the gas burner appliance 10, 10°, 10" for the combustion
of the gas/air mixture on basis of said comparison.
[0039] To determine the air flow resistance of the gas
burner appliance 10, 10’, 10" the following steps are ex-
ecuted before combustion becomes started in connec-
tion with a burner start:

Measuring a first absolute air pressure by the abso-
lute pressure sensor 21 when the gas safety valve
unit 19 is closed and when the fan 14 is stopped.

Measuring a second absolute air pressure by the
absolute pressure sensor 21 when the gas safety
valve unit 19 is closed and when the fan 14 is running.

Determining a pressure difference between the first
absolute air pressure and the second absolute air
pressure.

Determining on basis of the pressure difference the
air flow resistance of the gas burner appliance 10,
10’, 10", on basis of a characteristic map or charac-
teristic curve.

[0040] The above steps allow an easy, accurate and
reliable determination of the air flow resistance of the gas
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burner appliance 10, 10’, 10".

[0041] In order to further improve accuracy of the de-
termination of the air flow resistance of the gas burner
appliance 10, 10, 10", the method may comprise the fol-
lowing additional steps:

Measuring an ambient temperature.

Determining from the first absolute air pressure and
the ambient temperature an air density.

Determining from the air density and the pressure
difference an air mass flow, on basis of a character-
istic map or characteristic curve.

[0042] Preferably, the air flow resistance or the pres-
sure difference or the air mass flow is compared with at
least one respective threshold. On basis of this compar-
ison the operation of the gas burner appliance 10, 10’,
10" for the combustion of the gas/air mixture may be
adapted. With the knowledge about the air flow resist-
ance ofthe gas burnerappliance 10, 10’, 10", itis possible
to provide a safe and improved operation the gas burner
appliance 10, 10°, 10".

[0043] Preferably, the air flow resistance is compared
with a respective first threshold and a respective second
threshold. If the air flow resistance is below the first
threshold, a regular air flow resistance of the gas burner
appliance 10, 10°, 10" is determined and the fan 14 is
operated during active combustion at a regular nominal
fan speed depending from the nominal burner load or
heat demand. If the air flow resistance is above the first
threshold and below the second threshold, a permissible
increased air flow resistance of the gas burner appliance
10, 10°, 10" is detected and the fan 14 is operated during
active combustion at an increased nominal fan speed
being larger than the regular nominal fan speed. If the
air flow resistance is above the second threshold, an im-
permissible increased air flow resistance of the gas burn-
er appliance 10, 10’, 10" is detected and a warning mes-
sage is generated and/or the operation of the gas burner
appliance 10, 10’, 10" is stopped thereby preventing ac-
tive combustion.

[0044] Alternatively, the air mass flow or the pressure
difference is compared with a respective first threshold
and a respective second threshold. If the air mass flow
or the pressure difference is above the first threshold, a
regular air flow resistance of the gas burner appliance
10, 10°, 10" is determined and the fan 14 is operated
during active combustion at a regular nominal fan speed
depending from the nominal burner load or heat demand.
If the air mass flow or the pressure difference is below
the first threshold and above the second threshold, a per-
missible increased air flow resistance of the gas burner
appliance 10, 10’, 10" is detected and the fan 14 is op-
erated during active combustion at anincreased nominal
fan speed being larger than the regular nominal fan
speed. Ifthe mass flow orthe pressure difference is below
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the secondthreshold, animpermissible increased air flow
resistance of the gas burner appliance 10, 10°, 10" is de-
tected and a warning message is generated and/or the
operation of the gas burner appliance 10, 10’, 10" is
stopped thereby preventing active combustion.

[0045] The increased nominal fan speed of the fan 14
may be determined on basis of a difference between the
air flow resistance or the pressure difference or the air
mass flow and the first threshold. This is done on basis
of a characteristic map or characteristic curve.

[0046] This provides a safe and improved operation
the gas burner appliance 10, 10’, 10" especially after
combustion has been started. Further on, if the air flow
resistance or the pressure difference or the mass flow is
too high, the combustion is prevented and the operation
of the gas burner appliance 10, 10°, 10" is stopped there-
by increasing the operational safety.

[0047] A reference value for the air flow resistance of
the gas burner appliance 10, 10°, 10" may be determined
by determining the air flow resistance of the gas burner
appliance 10, 10°, 10" immediately after installation of the
gas burner appliance 10, 10’, 10" in the field or during an
initial operation of the gas burner appliance 10, 10, 10".
An air flow resistance determined before combustion be-
comes started in connection with a burner start bay be
compared with the reference value. If a difference be-
tween the air flow resistance and the reference value is
below a respective first threshold, a regular air flow re-
sistance of the gas burner appliance 10 may be deter-
mined and the fan 14 may be operated at a regular nom-
inal fan speed during active combustion. If the difference
between the air flow resistance and the reference value
is above the first threshold and below arespective second
threshold, a permissible increased air flow resistance of
the gas burner appliance 10, 10°, 10" may be determined
and the fan 14 may be operated at an increased nominal
fan speed during active combustion. If the difference be-
tween the air flow resistance and the reference value is
above the second threshold, an impermissible increased
air flow resistance of the gas burner appliance 10, 10’,
10" may be determined and a warning message may be
generated and/or stopping operation of the gas burner
appliance 10, 10°, 10" and/or the operation of the gas
burner appliance 10, 10’, 10" is stopped thereby prevent-
ing active combustion.

[0048] The increased nominal fan speed of the fan 14
may be determined on basis of a deviation between the
difference between the air flow resistance and the refer-
ence value and the first threshold. This isdone on basis
of a characteristic map or characteristic curve.

[0049] Further, the air flow resistance determined be-
fore combustion becomes started in connection with a
burner start may be compared with a factory provided
reference value. If a difference between the air flow re-
sistance and the factory provided reference value is be-
low a respective first threshold, a regular air flow resist-
ance of the gas burner appliance 10 may be determined
and the fan 14 may be operated at a regular nominal fan
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speed during active combustion. If the difference be-
tween the air flow resistance and the factory provided
reference value is above the first threshold and below a
respective second threshold, a permissible increased air
flow resistance of the gas burner appliance 10, 10’
10" may be determined and the fan 14 may be operated
at an increased nominal fan speed during active com-
bustion. If the difference between the air flow resistance
and the factory provided reference value is above the
second threshold, an impermissible increased air flow
resistance of the gas burner appliance 10, 10’, 10" may
be determined and a warning message may be generat-
ed and/or stopping operation of the gas burner appliance
10, 10°, 10" and/or the operation of the gas burner appli-
ance 10, 10°, 10" is stopped thereby preventing active
combustion.

[0050] As mentioned above, if a permissible increased
air flow resistance of the gas burner appliance 10, 10’,
10" is determined, the fan 14 may be operated at an in-
creased nominal fan speed during active combustion.
This allows to compensate power variations of the gas
burner appliance 10, 10’, 10" caused by an increased air
flow resistance. Preferably the increased nominal fan
speed is bound by a maximum fan speed, preferably to
prevent a blown free siphon. Such a siphon is not shown
in Figures 1 to 3. Such a siphon may be assigned to the
combustion chamber 11 or exhaust pipe 29.

List of reference signs
[0051]

10 gas burner appliance

10’ gas burner appliance
10" gas burner appliance
11 combustion chamber
12 flame

13 flame ionization sensor
14 fan

15 air duct

16 gas duct

17 gas armature
18 gas flow modulator
19 safety gas valve

20 sieve

21 air pressure and air temperature sensor
22 coil

23 motor

24 coil

25 mixer

26 controller

27 electric or electronic sensor
28 gas flow regulator

28a  pneumatic controller

28b  gas regulation valve

29 exhaust pipe
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Claims by measuring an ambient temperature,
by determining from the first absolute

1. Method for operating a gas burner appliance (10, pressure and the ambient temperature
10’,10"), the gas burner appliance (10, 10’, 10") com- an air density and by determining from
prising: 5 the air density and the pressure differ-

a combustion chamber (11) in which a defined
gas/air mixture is combusted after combustion
has been started in connection with a burner

ence the air mass flow.

2. Method of claim 1, comprising:

start, 10 comparing the air flow resistance or the pressure
a mixing device (25) to provide said gas/air mix- difference or the air mass flow with at least one
ture by mixing an air flow provided by an air duct respective threshold,
(15) with a gas flow provided by a gas duct (16), adapting operation of the gas burner appliance
a fan (14) to provide the air flow or the flow of (10, 10’, 10") for the combustion of the gas/air
the gas/air mixture, wherein a fan speed of the 75 mixture on basis of said comparison.
fan (14) depends on a burner-load of the gas
burner appliance (10, 10’, 10"), 3. Method of claim 2, comprising:
a gas safety valve unit (19) assigned to the gas comparing the air flow resistance with a respective
duct (16) to open or close the gas duct (16), first threshold and a respective second threshold,
a gas flow modulator (18) or a gas flow regulator 20 wherein
(28) assigned to the gas duct (16) to keep a mix-
ing ratio of gas and air of the defined gas/air if the air flow resistance is below the first thresh-
mixture constant over the modulation range of old, determining a regular air flow resistance of
the gas burner appliance, the gas burner appliance (10, 10°, 10") and op-
an absolute pressure sensor (21) positioned be- 25 erating the fan (14) at a regular nominal fan
tween the gas safety valve unit (19) and the mix- speed,
ing device (25), if the air flow resistance is above the first thresh-
wherein the gas burner appliance is operated to old and below the second threshold, determin-
determine the air flow resistance of the gas burn- ing a permissible increased air flow resistance
er appliance by executing the following steps 30 of the gas burner appliance (10, 10’, 10") and
before combustion becomes started in connec- operating the fan (14) at an increased nominal
tion with a burner start: fan speed,
if the air flow resistance is above the second
measuring a first absolute pressure by the threshold, determining an impermissible in-
absolute pressure sensor (21)whenthegas 35 creased air flow resistance of the gas burner ap-
safety valve unit (19) is closed and when pliance (10, 10’, 10") and generating a warning
the fan (14) is stopped, message and/or stopping operation of the gas
measuring a second absolute pressure by burner appliance (10, 10, 10").
the absolute pressure sensor (21) when the
gas safety valve unit (19) is closed and 40 4. Method of claim 2, comprising:
when the fan (14) is running, comparing the air mass flow or the pressure differ-
determining a pressure difference between ence with a respective first threshold and a respec-
the first absolute pressure and the second tive second threshold, wherein
absolute pressure,
determining on basis of the pressure differ- 45 if the air mass flow or the pressure difference is
ence the air flow resistance of the gas burn- above the first threshold, determining a regular
erappliance (10, 10’°, 10") in such a way that air flow resistance of the gas burner appliance
(10, 10’, 10") and operating the fan (14) at a
the air flow resistance of the gas burner regular nominal fan speed,
appliance (10, 10°, 10") is determined 50 if the air mass flow or the pressure difference is
from the pressure difference on basis below the first threshold and above the second
of a characteristic map or characteristic threshold, determining a permissible increased
curve, or air flow resistance of the gas burner appliance
the air flow resistance of the gas burner (10, 10°, 10") and operating the fan (14) at an
appliance (10, 10°, 10") is determined 55 increased nominal fan speed,

from an airmass flow on basis of a char-
acteristic map or characteristic curve,
wherein the air mass flow is determined

if the mass flow or the pressure difference is
below the second threshold, determining an im-
permissible increased air flow resistance of the
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gas burner appliance (10, 10°, 10") and gener-
ating a warning message and/or stopping oper-
ation of the gas burner appliance (10, 10°, 10").

Method of claim 2, comprising:

determining a reference value for the air flow
resistance of the gas burner appliance (10, 10’,
10") by determining the air flow resistance of the
gas burner appliance (10, 10’, 10") immediately
after installation of the gas burner appliance (10,
10’, 10") in the field or during an initial operation
of the gas burner appliance (10, 10’, 10"),
comparing an air flow resistance determined be-
fore combustion becomes started in connection
with a burner start with the reference value,
wherein

if a difference between the air flow resist-
ance and the reference value is below a re-
spective first threshold, determining a reg-
ular air flow resistance of the gas burner ap-
pliance (10) and operating the fan (14) at a
regular nominal fan speed,

if the difference between the air flow resist-
ance and the reference value is above the
first threshold and below a respective sec-
ond threshold, determining a permissible in-
creased airflow resistance of the gas burner
appliance (10, 10’, 10") and operating the
fan (14) at an increased nominal fan speed,
if the difference between the air flow resist-
ance and the reference value is above the
second threshold, determining an imper-
missible increased air flow resistance of the
gas burner appliance (10, 10’, 10") and gen-
erating warning message and/or stopping
operation of the gas burner appliance (10,
10, 10").

Method of claim 2, comprising:

comparing the air flow resistance determined before
combustion becomes started in connection with a
burner start with a factory provided reference value,
wherein

if a difference between the air flow resistance
and the factory provided reference value is be-
low a respective first threshold, determining a
regular air flow resistance of the gas burner ap-
pliance (10) and operating the fan (14) at a reg-
ular nominal fan speed,

if the difference between the air flow resistance
and the factory provided reference value is
above the first threshold and below a respective
second threshold, determining a permissible in-
creased air flow resistance of the gas burner ap-
pliance (10, 10’, 10") and operating the fan (14)
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at an increased nominal fan speed,

if the difference between the air flow resistance
and the factory provided reference value is
above the second threshold, determining an im-
permissible increased air flow resistance of the
gas burner appliance (10, 10’, 10") and gener-
ating warning message and/or stopping opera-
tion of the gas burner appliance (10, 10’, 10").

Method of claim 3 or 4 or 5 or 6, comprising:
bounding the increased nominal fan speed by a max-
imum fan speed preferably to prevent a blown free
siphon.

Method of one of claims 1 to 7, wherein

after combustion has been started, said defined mix-
ing ratio of gas and air is controlled over the modu-
lation range of the gas burner appliance using a
pneumatic gas flow regulator (28).

Method of one of claims 1 to 7, wherein

after combustion has been started, said defined mix-
ing ratio of gas and air is controlled over the modu-
lation range of the gas burner appliance using an
electric gas flow modulator (18).

10. Gas burner appliance (10, 10’, 10") comprising:

a controller (26) for operating the gas burner ap-
pliance (10, 10°, 10"),

a combustion chamber (11) in which a defined
gas/air mixture is combusted after combustion
has been started in connection with a burner
start,

a mixing device (25) to provide said gas/air mix-
ture by mixing an air flow provided by an air duct
(15) with a gas flow provided by a gas duct (16),
a fan (14) to provide the air flow or the flow of
the gas/air mixture, wherein a fan speed of the
fan (14) depends on a burner-load of the gas
burner appliance (10, 10, 10"),

a gas safety valve unit (19) assigned to the gas
duct (16) to open or close the gas duct (16),

a gas flow modulator (18) or a gas flow regulator
(28) assigned to the gas duct (16) to keep a mix-
ing ratio of gas and air of the defined gas/air
mixture constant over the modulation range of
the gas burner appliance, and

an absolute pressure sensor (21) positioned be-
tween the gas safety valve unit (19) and the mix-
ing device (25), the controller (26) further being
configured to determine the air flow resistance
of the gas burner appliance (10, 10’, 10") by ex-
ecuting the following steps before combustion
becomes started in connection with a burner
start:

receive a first absolute pressure from the
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absolute pressure sensor (21) measured
when the gas safety valve unit (19) is closed
and when the fan (14) is stopped,

receive a second absolute pressure from

16

schungsverhaltnisses von Gas und Luft des de-
finierten Gas/Luft-Gemischs Gber den Modula-
tionsbereich des Gasbrennergerats,

einen Absolutdrucksensor (21), der zwischen

the absolute pressure sensor (21) meas- 5 der Gassicherheitsventileinheit (19) und der
ured when the gas safety valve unit (19) is Mischvorrichtung (25) angeordnet ist,
closed and when the fan (14) is running, wobei das Gasbrennergerat dazu betrieben
determine a pressure difference between wird, den Luftstromwiderstand des Gasbrenner-
the first absolute pressure and the second gerats zu bestimmen, indem die folgenden
absolute pressure, 10 Schritte ausgefiihrt werden, bevor die Verbren-
determine on basis of the pressure differ- nung in Verbindung mit einem Brennerstart ge-
ence the air flow resistance of the gas burn- startet wird:
erappliance (10, 10, 10") in such a way that
Messen eines ersten Absolutdrucks durch
the air flow resistance of the gas burner 75 den Absolutdrucksensor (21), wenn die
appliance (10, 10°, 10") is determined Gassicherheitsventileinheit (19) geschlos-
from the pressure difference on basis sen ist und wenn der Lifter (14) stillsteht,
of a characteristic map or characteristic Messen eines zweiten Absolutdrucks durch
curve, or den Absolutdrucksensor (21), wenn die
the air flow resistance of the gas burner 20 Gassicherheitsventileinheit (19) geschlos-
appliance (10, 10°, 10") is determined sen ist und wenn der Lufter (14) lauft,
from an air mass flow on basis of achar- Bestimmen eines Druckunterschieds zwi-
acteristic map or characteristic curve, schen dem ersten Absolutdruck und dem
wherein the air mass flow is determined zweiten Absolutdruck,
by measuring an ambient temperature, 25 Bestimmen des Luftstromwiderstands des
by determining from the first absolute Gasbrennergerats (10, 10°, 10") auf der
pressure and the ambient temperature Grundlage des Druckunterschieds, derart,
an air density and by determining from dass
the air density and the pressure differ-
ence the air mass flow. 30 der Luftstromwiderstand des Gasbren-

Patentanspriiche

nergerats (10, 10’, 10") auf der Grund-
lage eines Kennfelds oder einer Kenn-
linie aus dem Druckunterschied be-
stimmt wird, oder

der Luftstromwiderstand des Gasbren-
nergerats (10, 10’, 10") auf der Grund-
lage eines Kennfelds oder einer Kenn-

1. Verfahren zum Betrieb eines Gasbrennergerats (10, 35
10’, 10"), wobei das Gasbrennergerat (10, 10’, 10")
Folgendes aufweist:

eine Brennkammer (11), in der ein definiertes

linie aus einem Luftmassenstrom be-
stimmt wird, wobei der Luftmassen-

Gas/Luft-Gemisch verbrannt wird, nachdem die 40 strom durch Messen einer Umge-
Verbrennung in Verbindung mit einem Brenner- bungstemperatur, durch Bestimmen ei-
start gestartet wurde, ner Luftdichte aus dem ersten Absolut-
eine Mischvorrichtung (25) zum Bereitstellen druck und der Umgebungstemperatur
des Gas/Luft-Gemischs durch Mischen eines und durch Bestimmen des Luftmassen-
Luftstroms, der durch einen Luftkanal (15) be- 45 stroms aus der Luftdichte und dem
reitgestellt wird, mit einem Gasstrom, der durch Druckunterschied bestimmt wird.
einen Gaskanal (16) bereitgestellt wird,

einen Lifter (14) zum Bereitstellen des Luft- 2. Verfahren nach Anspruch 1, Folgendes aufweisend:
stroms oder des Stroms des Gas/Luft-Ge-

mischs, wobei eine Lifterdrehzahl des Lifters 50 Vergleichen des Luftstromwiderstands oder des
(14) von einer Brennerlast des Gasbrennerge- Druckunterschieds oder des Luftmassenstroms
rats (10, 10°, 10") abhangt, mit zumindest einem jeweiligen Schwellenwert,
eine Gassicherheitsventileinheit (19), die dem Anpassen des Betriebs des Gasbrennergerats
Gaskanal (16) zugeordnet ist, zum Offnen oder (10, 10’, 10") fur die Verbrennung des Gas/Luft-
SchlieRen des Gaskanals (16), 55 Gemischs auf der Grundlage des Vergleichs.

einen Gasstrommodulator (18) oder einen Gas-
stromregler (28), der dem Gaskanal (16) zuge-
ordnet ist, zum Konstanthalten eines Mi-

3. Verfahren nach Anspruch 2, Folgendes aufweisend:
Vergleichen des Luftstromwiderstands mit einem
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diesbezlglichen ersten Schwellenwert und einem
diesbeziiglichen zweiten Schwellenwert, wobei

wenn der Luftstromwiderstand unter dem ersten
Schwellenwert liegt, Bestimmen eines norma-
len Luftstromwiderstands des Gasbrennerge-
rats (10, 10°, 10") und Betreiben des Lifters (14)
mit einer normalen Lifternenndrehzahl,

wenn der Luftstromwiderstand (iber dem ersten
Schwellenwert und unter dem zweiten Schwel-
lenwert liegt, Bestimmen eines zulassigen er-
hohten Luftstromwiderstands des Gasbrenner-
gerats (10, 10’, 10") und Betreiben des Liifters
(14) mit einer erhéhten Lifternenndrehzahl,
wenn der Luftstromwiderstand Gber dem zwei-
ten Schwellenwert liegt, Bestimmen eines un-
zulassigen erhdhten Luftstromwiderstands des
Gasbrennergeréats (10, 10°, 10") und Erzeugen
einer Warnmeldung und/oder Stoppen des Be-
triebs des Gasbrennergerats (10, 10°, 10").

4. Verfahrennach Anspruch 2, Folgendes aufweisend:
Vergleichen des Luftmassenstroms oder des Druck-
unterschieds mit einem jeweiligen ersten Schwellen-
wert und einem jeweiligen zweiten Schwellenwert,
wobei

wenn der Luftmassenstrom oder der Druckun-
terschied uber dem ersten Schwellenwert liegt,
Bestimmen eines normalen Luftstromwider-
stands des Gasbrennergerats (10, 10’, 10") und

Betreiben des Lufters (14) mit einer normalen
Lifternenndrehzahl,

wenn der Luftmassenstrom oder der Druckun-
terschied unter dem ersten Schwellenwert und
Uber dem zweiten Schwellenwert liegt, Bestim-
men eines zuldssigen erhdhten Luftstromwider-
stands des Gasbrennergerats (10, 10’, 10") und
Betreiben des Lifters (14) mit einer erhdhten
Lifternenndrehzahl,

wenn der Luftmassenstrom oder der Druckun-
terschied unter dem zweiten Schwellenwert
liegt, Bestimmen eines unzuldssigen erhdhten
Luftstromwiderstands des Gasbrennergerats
(10,10, 10") und Erzeugen einer Warnmeldung
und/oder Stoppen des Betriebs des Gasbren-
nergerats (10, 10°, 10").

Verfahren nach Anspruch 2, Folgendes aufweisend:

Bestimmen eines Referenzwerts fiur den Luft-
stromwiderstand des Gasbrennergerats (10,
10’, 10") durch Bestimmen des Luftstromwider-
stands des Gasbrennergerats (10, 10°, 10") un-
mittelbar nach der Installation des Gasbrenner-
gerats (10, 10’, 10") am Einsatzort oder wahrend
eines Erstbetriebs des Gasbrennergerats (10,
10, 10"),
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Vergleichen eines Luftstromwiderstands, der
bestimmt wird, bevor die Verbrennung in Ver-
bindung mit einem Brennerstart gestartet wird,
mit dem Referenzwert, wobei

wenn ein Unterschied zwischen dem Luft-
stromwiderstand und dem Referenzwert
unter einem diesbeziglichen ersten
Schwellenwert liegt, Bestimmen eines nor-
malen Luftstromwiderstands des Gasbren-
nergerats (10) und Betreiben des Lifters
(14) mit einer normalen Lifternenndreh-
zahl,

wenn der Unterschied zwischen dem Luft-
stromwiderstand und dem Referenzwert
Uber dem ersten Schwellenwert und unter
einem diesbezlglichen zweiten Schwellen-
wert liegt, Bestimmen eines zulassigen er-
héhten Luftstromwiderstands des Gasbren-
nergerats (10, 10°, 10") und Betreiben des
Lifters (14) mit einer erhdhten Lifternenn-
drehzahl,

wenn der Unterschied zwischen dem Luft-
stromwiderstand und dem Referenzwert
Uber dem zweiten Schwellenwert liegt, Be-
stimmen eines unzulassigen erhéhten Luft-
stromwiderstands des Gasbrennergerats
(10,10, 10") und Erzeugen einer Warnmel-
dung und/oder Stoppen des Betriebs des
Gasbrennergerats (10, 10°, 10").

Verfahren nach Anspruch 2, Folgendes aufweisend:
Vergleichen des Luftstromwiderstands, der be-
stimmt wird, bevor die Verbrennung in Verbindung
mit einem Brennerstart gestartet wird, mit einem
werkseitig bereitgestellten Referenzwert, wobei

wenn ein Unterschied zwischen dem Luftstrom-
widerstand und dem werkseitig bereitgestellten
Referenzwert unter einem diesbeziiglichen ers-
ten Schwellenwert liegt, Bestimmen eines nor-
malen Luftstromwiderstands des Gasbrenner-
gerats (10) und Betreiben des Lifters (14) mit
einer normalen Lifternenndrehzahl,

wenn der Unterschied zwischen dem Luftstrom-
widerstand und dem werkseitig bereitgestellten
Referenzwert Gber dem ersten Schwellenwert
und unter einem diesbeziiglichen zweiten
Schwellenwert liegt, Bestimmen eines zulassi-
gen erhohten Luftstromwiderstands des Gas-
brennergerats (10, 10’, 10") und Betreiben des
Lifters (14) mit einer erhéhten Lifternenndreh-
zahl,

wenn der Unterschied zwischen dem Luftstrom-
widerstand und dem werkseitig bereitgestellten
Referenzwert Uber dem zweiten Schwellenwert
liegt, Bestimmen eines unzuldssigen erhdhten
Luftstromwiderstands des Gasbrennergerats
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(10,10, 10") und Erzeugen einer Warnmeldung
und/oder Stoppen des Betriebs des Gasbren-
nergerats (10, 10°, 10").

Verfahren nach Anspruch 3 oder 4 oder 5 oder 6,
Folgendes aufweisend:

Begrenzen der erhdhten Lifternenndrehzahl durch
eine maximale Lufterdrehzahl, vorzugsweise um ei-
nen freigeblasenen Siphon zu vermeiden.

Verfahren nach einem der Anspriiche 1 bis 7, wobei:
nachdem die Verbrennung gestartet wurde, das de-
finierte Mischungsverhaltnis von Gas und Luft mit-
tels eines pneumatischen Gasstromreglers (28)
Uber den Modulationsbereich des Gasbrennerge-
rats geregelt wird.

Verfahren nach einem der Anspriiche 1 bis 7, wobei:
nachdem die Verbrennung gestartet wurde, das de-
finierte Mischungsverhaltnis von Gas und Luft mit-
tels eines elektrischen Gasstrommodulators (18)
Uber den Modulationsbereich des Gasbrennerge-
rats geregelt wird.

Gasbrennergerat (10, 10’, 10"), Folgendes aufwei-
send:

ein Steuergerat (26) zum Betrieb des Gasbren-
nergerats (10, 10°, 10"),

eine Brennkammer (11), in der ein definiertes
Gas/Luft-Gemisch verbrannt wird, nachdem die
Verbrennung in Verbindung mit einem Brenner-
start gestartet wurde,

eine Mischvorrichtung (25) zum Bereitstellen
des Gas/Luft-Gemischs durch Mischen eines
Luftstroms, der durch einen Luftkanal (15) be-
reitgestellt wird, mit einem Gasstrom, der durch
einen Gaskanal (16) bereitgestellt wird,

einen Lifter (14) zum Bereitstellen des Luft-
stroms oder des Stroms des Gas/Luft-Ge-
mischs, wobei eine Lifterdrehzahl des Lifters
(14) von einer Brennerlast des Gasbrennerge-
rats (10, 10, 10") abhéangt,

eine Gassicherheitsventileinheit (19), die dem
Gaskanal (16) zugeordnet ist, zum Offnen oder
SchlieRen des Gaskanals (16),

einen Gasstrommodulator (18) oder einen Gas-
stromregler (28), der dem Gaskanal (16) zuge-
ordnet ist, zum Konstanthalten eines Mi-
schungsverhaltnisses von Gas und Luft des de-
finierten Gas/Luft-Gemischs uber den Modula-
tionsbereich des Gasbrennergerats und

einen Absolutdrucksensor (21), der zwischen
der Gassicherheitsventileinheit (19) und der
Mischvorrichtung (25) angeordnet ist,

wobei das Steuergerat (26) ferner dazu ausge-
staltet ist, den Luftstromwiderstand des Gas-
brennergerats (10, 10°, 10") zu bestimmen, in-
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dem die folgenden Schritte ausgefiihrt werden,
bevor die Verbrennung in Verbindung mit einem
Brennerstart gestartet wird:

Empfangen eines ersten Absolutdrucks von
dem Absolutdrucksensor (21), der gemes-
sen wird, wenn die Gassicherheitsventilein-
heit (19) geschlossen ist und wenn der LUf-
ter (14) stillsteht,

Empfangen eines zweiten Absolutdrucks
von dem Absolutdrucksensor (21), der ge-
messen wird, wenn die Gassicherheitsven-
tileinheit (19) geschlossen ist und wenn der
Lufter (14) lauft,

Bestimmen eines Druckunterschieds zwi-
schen dem ersten Absolutdruck und dem
zweiten Absolutdruck,

Bestimmen des Luftstromwiderstands des
Gasbrennergerats (10, 10°, 10") auf der
Grundlage des Druckunterschieds, derart
dass

der Luftstromwiderstand des Gasbren-
nergerats (10, 10’, 10") auf der Grund-
lage eines Kennfelds oder einer Kenn-
linie aus dem Druckunterschied be-
stimmt wird oder

der Luftstromwiderstand des Gasbren-
nergerats (10, 10’, 10") auf der Grund-
lage eines Kennfelds oder einer Kenn-
linie aus einem Luftmassenstrom be-
stimmt wird, wobei der Luftmassen-
strom durch Messen einer Umge-
bungstemperatur, durch Bestimmen ei-
ner Luftdichte aus dem ersten Absolut-
druck und der Umgebungstemperatur
und durch Bestimmen des Luftmassen-
stroms aus der Luftdichte und dem
Druckunterschied bestimmt wird.

Revendications

Procédé pour faire fonctionner un appareil a braleur
a gaz (10, 10°, 10"), I'appareil a braleur a gaz (10,
10’, 10") comprenant :

une chambre de combustion (11) dans laquelle
un mélange gaz/air défini est brilé aprés que la
combustion a été démarrée en liaison avec un
démarrage de brdleur,

un dispositif de mélange (25) pour fournir ledit
mélange gaz/air par mélange d’un écoulement
d’air fourni par un conduit d’air (15) avec un
écoulement de gaz fourni par un conduit de gaz
(16),

un ventilateur (14) pour fournir I'écoulement
d’air ou I'’écoulement du mélange gaz/air, dans
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lequel une vitesse de ventilateur du ventilateur
(14) dépend d'une charge de brialeur de I'appa-
reil a brdleur a gaz (10, 10, 10"),

une unité de soupape de sécurité de gaz (19)
assignée au conduit de gaz (16) pour ouvrir ou
fermer le conduit de gaz (16),

un modulateur d’écoulement de gaz (18) ou un
régulateur d’écoulement de gaz (28) assigné au
conduit de gaz (16) pour maintenir constant un
ratio de mélange de gaz et d’air du mélange
gaz/air défini sur la plage de modulation de I'ap-
pareil a brdleur a gaz,

un capteur de pression absolue (21) positionné
entre I'unité de soupape de sécurité de gaz (19)
et le dispositif de mélange (25),

I'appareil a brileur a gaz étant mis en fonction-
nement pour déterminer la résistance a I'écou-
lement d’air de I'appareil a brileur a gaz en exé-
cutant les étapes suivantes avant que la com-
bustion ne démarre en liaison avec un démar-
rage de brdleur :

mesure d’'une premiére pression absolue
par le capteur de pression absolue (21) lors-
que l'unité de soupape de sécurité de gaz
(19) estfermée etlorsque le ventilateur (14)
est arrété,

mesure d’'une deuxiéme pression absolue
par le capteur de pression absolue (21) lors-
que l'unité de soupape de sécurité de gaz
(19) estfermée etlorsque le ventilateur (14)
est en marche,

déterminer une différence de pression entre
la premiéere pression absolue et la deuxie-
me pression absolue,

déterminer, sur la base de la différence de
pression,

la résistance a I'’écoulement d’air de
I'appareil a brdleur a gaz (10, 10’, 10")
de telle sorte que larésistance al'écou-
lementd’airde I'appareil a brileuragaz
(10, 10’, 10") soit déterminée a partir
de la différence de pression sur la base
d'une carte caractéristique ou d’'une
courbe caractéristique, ou

la résistance a I'’écoulement d’air de
I'appareil a brdleur a gaz (10, 10’, 10")
est déterminée a partir d’'un débit mas-
sique d’air sur la base d’'une carte ca-
ractéristique ou d’'une courbe caracté-
ristique, le débit massique d’air étant
déterminé par la mesure d’une tempé-
rature ambiante, en déterminant a par-
tir de la premiere pression absolue et
de la température ambiante une densi-
té d’air et en déterminant a partir de la
densité d’air et de la différence de pres-
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sion le débit massique d’air.
2. Procédé selon la revendication 1, comprenant :

la comparaison de la résistance a I'écoulement
d’air ou de la différence de pression ou du débit
massique d’air avec au moins un seulil respectif,
I'adaptation du fonctionnement de I'appareil a
braleur a gaz (10, 10’, 10") pour la combustion
du mélange gaz/air sur la base de ladite com-
paraison.

3. Procédé selon la revendication 2, comprenant :
la comparaison de la résistance a I'écoulement d’air
avec un premier seuil respectif et un deuxiéme seuil
respectif, dans laquelle

silarésistance al’écoulementd’air estinférieure
au premier seuil, déterminer une résistance a
I’écoulement d’air réguliere de I'appareil a bra-
leur a gaz (10, 10°, 10") et faire fonctionner le
ventilateur (14) a une vitesse de ventilateur no-
minale réguliere,

si la résistance a I'écoulement d’air est supé-
rieure au premier seuil etinférieure au deuxieme
seuil, déterminer une résistance a I'écoulement
d’air accrue acceptable de I'appareil a brileur a
gaz (10, 10, 10") et faire fonctionner le ventila-
teur (14) a une vitesse de ventilateur nominale
accrue,

si la résistance a I'écoulement d’air est supé-
rieure au deuxiéme seuil, déterminer une résis-
tance a I'écoulement d’air accrue inacceptable
de I'appareil a brdleur a gaz (10, 10°, 10") et
générer un message d’avertissement et/ou ar-
réter le fonctionnement de I'appareil a brlleur a
gaz (10, 10, 10").

4. Procédé selon la revendication 2, comprenant :
la comparaison du débit massique d’air ou de la dif-
férence de pression avec un premier seuil respectif
et un deuxiéme seuil respectif, dans laquelle

si le débit massique d’air ou la différence de
pression est supérieur(e) au premier seuil, dé-
terminer une résistance a I'’écoulement d’air ré-
guliére de l'appareil a brleura gaz (10, 10, 10")
et faire fonctionner le ventilateur (14) a une vi-
tesse de ventilateur nominale réguliére,

si le débit massique d’air ou la différence de
pression est inférieur(e) au premier seuil et su-
périeur(e)au deuxieme seuil, déterminer une ré-
sistance a I'écoulement d’air accrue acceptable
de l'appareil a brileuragaz (10, 10°, 10") et faire
fonctionner le ventilateur (14) a une vitesse de
ventilateur nominale accrue,

si le débit massique ou la différence de pression
est inférieur(e) au deuxiéme seuil, déterminer



5.

6.
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une résistance a I'’écoulement d’air accrue inac-
ceptable de I'appareil a brlleur a gaz (10, 10,
10") et générer un message d’avertissement
et/ou arréter le fonctionnement de I'appareil a
braleur a gaz (10, 10’, 10").

Procédé selon la revendication 2, comprenant :

la détermination d’une valeur de référence pour
la résistance a I'écoulement d’air de I'appareil a
brdleur a gaz (10, 10°, 10") en déterminant la
résistance a I'écoulement d’air de I'appareil a
brileur a gaz (10, 10’, 10") immédiatement
apres l'installation de I'appareil a brileur a gaz
(10,10’,10") dans le champ ou pendant un fonc-
tionnement initial de I'appareil a braleur a gaz
(10, 10, 10"),

la comparaison d’une résistance a I'’écoulement
d’air déterminée avant que la combustion ne dé-
marre en liaison avec un démarrage de braleur
avec la valeur de référence, dans laquelle

si une différence entre la résistance a
I'écoulement d’air et la valeur de référence
est inférieure a un premier seuil respectif,
déterminer une résistance a I'’écoulement
d’air réguliére de I'appareil a brdleur a gaz
(10) et faire fonctionner le ventilateur (14) a
une vitesse de ventilateur nominale régu-
liere,

si la différence entre la résistance a I'écou-
lement d’air et la valeur de référence est
supérieure au premier seuil et inférieure a
un deuxiéme seuil respectif, déterminer une
résistance a I'écoulement d’air accrue ac-
ceptable de I'appareil a brlleur a gaz (10,
10’, 10") et faire fonctionner le ventilateur
(14) a une vitesse de ventilateur nominale
accrue,

si la différence entre la résistance a I'écou-
lement d’air et la valeur de référence est
supérieure au deuxieéme seuil, déterminer
une résistance a I'écoulement d’air accrue
inacceptable de I'appareil a brdleur a gaz
(10,10, 10") etgénérerun message d’aver-
tissement et/ou arréter le fonctionnement
de l'appareil a brdleur a gaz (10, 10°, 10").

Procédé selon la revendication 2, comprenant :

la comparaison de la résistance a I’écoulement d’air
déterminée avant que la combustion ne démarre en
liaison avec un démarrage de brdleur avec une va-
leur de référence fournie en usine, dans laquelle

si une différence entre la résistance a I'écoule-
ment d’air et la valeur de référence fournie en
usine est inférieure a un premier seuil respectif,
déterminer une résistance a I'écoulement d’air
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réguliere de l'appareil a brileur a gaz (10) et
faire fonctionner le ventilateur (14) a une vitesse
de ventilateur nominale réguliére,

sila différence entre larésistance al'écoulement
d’air et la valeur de référence fournie en usine
est supérieure au premier seuil et inférieure a
un deuxieéme seuil respectif, déterminer une ré-
sistance a I'écoulement d’air accrue acceptable
de l'appareil a brileuragaz (10, 10°, 10") et faire
fonctionner le ventilateur (14) a une vitesse de
ventilateur nominale accrue,

sila différence entre larésistance al'écoulement
d’air et la valeur de référence fournie en usine
est supérieure au deuxiéme seuil, déterminer
une résistance a I'écoulement d’air accrue inac-
ceptable de l'appareil a braleur a gaz (10, 10,
10") et générer un message d’avertissement
et/ou arréter le fonctionnement de l'appareil a
brdleur a gaz (10, 10’, 10").

Procédé selon la revendication 3 ou la revendication
4 ou la revendication 5 ou la revendication 6,
comprenant :

la limitation de la vitesse de ventilateur nominale ac-
crue par une vitesse de ventilateur maximale préfé-
rablement pour empécher un siphon soufflé a 'air
libre.

Procédé selon I'une des revendications 1 a 7, dans
lequel

aprés que la combustion a été démarrée, ledit ratio
de mélange défini de gaz et d’air est commandé sur
la plage de modulation de I'appareil a braleur a gaz
a l'aide d’un régulateur d’écoulement de gaz pneu-
matique (28).

Procédé selon I'une des revendications 1 a 7, dans
lequel

aprés que la combustion a été démarrée, ledit ratio
de mélange défini de gaz et d’air est commandé sur
la plage de modulation de I'appareil a braleur a gaz
a l'aide d’'un modulateur d’écoulement de gaz élec-
trique (18).

10. Appareil a brileur a gaz (10, 10°, 10") comprenant :

un dispositif de commande (26) pour faire fonc-
tionner I'appareil a braleur a gaz (10, 10°, 10"),
une chambre de combustion (11) dans laquelle
un mélange gaz/air défini est brilé aprés que la
combustion a été démarrée en liaison avec un
démarrage de brdleur,

un dispositif de mélange (25) pour fournir ledit
mélange gaz/air par mélange d'un flux d’air four-
ni par un conduit d’air (15) avec un flux de gaz
fourni par un conduit de gaz (16),

un ventilateur (14) pour fournir I'écoulement
d’air ou I'’écoulement du mélange gaz/air, dans
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lequel une vitesse de ventilateur du ventilateur
(14) dépend d'une charge de brialeur de I'appa-
reil a brdleur a gaz (10, 10, 10"),

une unité de soupape de sécurité de gaz (19)
assignée au conduit de gaz (16) pour ouvrir ou
fermer le conduit de gaz (16),

un modulateur d’écoulement de gaz (18) ou un
régulateur d’écoulement de gaz (28) assigné au
conduit de gaz (16) pour maintenir constant un
ratio de mélange de gaz et d’air du mélange
gaz/air défini sur la plage de modulation de I'ap-
pareil a brdleur a gaz, et

un capteur de pression absolue (21) positionné
entre I'unité de soupape de sécurité de gaz (19)
et le dispositif de mélange (25),

le dispositif de commande (26) étant en outre
configuré pour déterminer la résistance al'écou-
lement d’'air de I'appareil a braleur a gaz (10,
10°, 10") en exécutant les étapes suivantes
avant que la combustion ne démarre en liaison
avec un démarrage de braleur :

recevoir une premiére pression absolue en
provenance du capteur de pression absolue
(21) mesurée lorsque I'unité de soupape de
sécurité de gaz (19) est fermée et lorsque
le ventilateur (14) est arréte,

recevoir une deuxiéme pression absolue en
provenance du capteur de pression absolue
(21) mesurée lorsque I'unité de soupape de
sécurité de gaz (19) est fermée et lorsque
le ventilateur (14) est en marche,
déterminer une différence de pression entre
la premiéere pression absolue et la deuxie-
me pression absolue,

déterminer, sur la base de la différence de
pression,

la résistance a I'’écoulement d’air de
I'appareil a brdleur a gaz (10, 10’, 10")
de telle sorte que larésistance al'écou-
lementd’airde I'appareil a brileuragaz
(10, 10’, 10") soit déterminée a partir
de la différence de pression sur la base
d'une carte caractéristique ou d’'une
courbe caractéristique, ou

la résistance a I'’écoulement d’air de
I'appareil a brdleur a gaz (10, 10’, 10")
est déterminée a partir d’'un débit mas-
sique d’air sur la base d’'une carte ca-
ractéristique ou d’'une courbe caracté-
ristique, le débit massique d’air étant
déterminé par la mesure d’une tempé-
rature ambiante, en déterminant a par-
tir de la premiere pression absolue et
de la température ambiante une densi-
té d’air et en déterminant a partir de la
densité d’air et de la différence de pres-
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sion le débit massique d’air.
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