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Description

[0001] The invention relates to a method for operating
a gas burner appliance. Further on, the invention relates
to agasburnerappliance having a controller for operating
the gas burner appliance.

[0002] EP 2667 097 A1 discloses a method for oper-
ating a gas burner appliance. During burner-on-phases
in a regular combustion mode of the gas burner appli-
ance, after combustion has been started in connection
with a burner-start-up, a gas/air mixture having a defined
mixing ratio of gas and air is provided to a combustion
chamber for combusting the gas/air mixture. The mixing
ratio of gas and air of the gas/air mixture corresponds to
the so-called A-value of the gas/air mixture. 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 provided by a Venturi
nozzle. The air flow flowing through the air duct is pro-
vided by fan in such a way that the nominal fan speed of
the fan depends on a nominal burner-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 modula-
tion 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 comprises a safety
gas valve and a throttle used for calibration. The pneu-
matic gas flow regulator uses a pressure difference be-
tween 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 determined
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 con-
stant over the entire modulation range of the gas burner.
This is done by the pneumatic gas flow regulator estab-
lishing a pneumatic control to keep the mixing ratio of
gas and air within the gas/air mixture constant.

[0003] DE 19824521 A1 discloses a method to control
in a regular combustion mode 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 elec-
trical or electronic pressure sensor or flow meter. An ac-
tual 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 point is provided by the electrical or electronic
sensor, wherein this actual value is compared withanom-
inal value. A control variable for the electric gas flow mod-
ulator is generated on basis of the control deviation be-
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tween 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 preferably constant.

[0004] EP 2 998 652 B1 and US 9 074 770 B2 both
disclose gas valve units having multiple pressure sensors
and temperature sensors. EP 1 000 301 B1 discloses a
burner system having a first pressure sensor assigned
to an air duct and a second pressure sensor assigned to
agasduct. JP 2017 116382 A, US 2004/062290 A1 and
US 2015/045971 A1 disclose further prior art.

[0005] As mentioned above, in a regular combustion
mode 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 burn-
er-load corresponds to a desired heat demand. The nom-
inal 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 appliance. A maximum fan speed of
the fan defines the maximum burner-load of the gas burn-
er appliance. If a desired heat demand requires maxi-
mum burner load, then the fan is operated at maximum
fan speed. If a desired heat demand requires burner-load
being 50% of the maximum burner load, then the fan is
operated at 50% of the maximum fan speed. Atany burn-
er load of the gas burner appliance and at any fan speed
of the fan the mixing ratio of gas and air of the gas/air
mixture is kept at a defined value, preferably constant,
either by using an electric gas flow modulator or by using
a pneumatic gas flow regulator.

[0006] As also mentioned above, the gas burner ap-
pliance needs to execute a burner-start-up in which a
provided gas/air mixture having a defined mixing ratio of
gas and air is successfully ignited. Only after successfully
executing such a burner-start-up and thereby success-
fully igniting the gas/air mixture, the gas burner appliance
can be operated in a regular combustion mode.

[0007] For security reasons, a gas burner appliance
goes into lockout state if a defined number of subsequent
burner-start-ups of the gas burner appliance failed,
namely did not result into a combustion.

[0008] Itis possible that a burner-start-up of the burner
appliance fails because a gas inlet pressure of the gas
burner appliance is too low. If the gas inlet pressure is
too low, the gas content within the gas/air mixture is too
low to provide an ignitable gas/air mixture. However, a
gas burner appliance should not go into lockout state if
a burner-start-up failed because of a gas inlet pressure
being too low.

[0009] Gas burner appliances known from practical
use make use of a mechanical pressure switch to monitor
the gas inlet pressure to the gas burner appliance. A me-
chanical pressure switch may be integrated into gas
valves of the gas burner appliance or may be provided
as a separate unit of the gas burner appliance. If a me-
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chanical pressure switch measures that a gas inlet pres-
sure is too low, a burner stat-up is not allowed.

[0010] So, by using a mechanical pressure switch it
can be avoided that a gas burner appliance goes into
lockout state because of a gas inlet pressure being too
low. However, such mechanical pressure switches re-
quire additional installation space and cause additional
hardware costs.

[0011] The method according to the presentinvention,
as defined in claim 1, provides an electrical or electronic
pressure-switch functionality and eliminates the need of
a mechanical pressure switch by executing the following
steps:

Before each burner-start-up of the gas burner appliance,
measuring a first absolute pressure by the absolute pres-
sure sensor assigned to the gas duct when the first gas
safety valve is closed, said first absolute pressure being
representative of an ambient pressure. If the electrical or
electronic absolute pressure sensor is positioned down-
stream of the first gas safety valve and upstream of the
second gas safety valve then measuring the first absolute
pressure when the first gas safety valve is closed, when
the second gas safety valve is opened, and when the fan
is notrunning. If the electrical or electronic absolute pres-
sure sensor is positioned downstream of the second gas
safety valve then measuring the first absolute pressure
when the first gas safety valve is closed, when second
gas safety valve is opened or closed, and when the fan
is not running.

[0012] During each burner-start-up of the gas burner
appliance, measuring a second absolute pressure by the
same absolute pressure sensor assigned to the gas duct
when the first gas safety valve is opened, said second
absolute pressure being representative of a gas pres-
sure. If the electrical or electronic absolute pressure sen-
sor is positioned downstream of the first gas safety valve
and upstream of the second gas safety valve then meas-
uring the second absolute pressure during the burner-
start-up when the first gas safety valve and the second
gas safety valve are both opened and when the fan is
running. If the electrical or electronic absolute pressure
sensor is positioned downstream of the second gas safe-
ty valve then measuring the second absolute pressure
during the burner-start-up when the first gas safety valve
and the second gas safety valve are both opened and
when the fan is running. Further determining a pressure
difference between the first absolute pressure and the
second absolute pressure, and further comparing the
pressure difference with a threshold.

[0013] Alockout of the gas burner appliance is allowed
or prevented on basis of the comparison of the pressure
difference with the threshold.

[0014] With the invention it is possible to avoid that a
gas burner appliance goes into lockout state because of
a gas inlet pressure being too low without the need of a
mechanical pressure switch. The method makes use of
only one electrical or electronic absolute pressure sensor
assigned to the gas duct downstream of a first gas safety
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valve to measure the above pressures.

[0015] Preferably, during each burner-start-up of the
gas burner appliance the second pressure is measured
continuously or at a defined sampling rate, further the
pressure difference between the first absolute pressure
and the second absolute pressure is determined contin-
uously or at the defined sampling rate, and still further
the pressure difference is compared with the threshold
continuously or at the defined sampling rate. The burner-
start-up is terminated if during the respective burner-
start-up the pressure difference is below the threshold,
wherein the terminated burner-start-up is not considered
as a failed burner-start-up. It is possible to avoid that a
gas burner appliance goes into lockout state because of
a gas inlet pressure being too low without the need of a
mechanical pressure switch.

[0016] Preferably, during each burner-start-up of the
gas burner appliance it is monitored if the burner-start-
up results into a combustion of the gas/air mixture within
a defined start-up time interval. If the burner-start-up did
not result into a combustion within the defined start-up
time interval and if the pressure difference determined
during the start-up time interval is below the threshold,
then not considering the burner-start-up as a failed burn-
er-start-up. Ifthe burner-start-up did notresultinto a com-
bustion within the defined start-up time interval and if the
pressure difference determined during the start-up time
interval is above the threshold, then considering the burn-
er-start-up as a failed burner-start-up. It is possible to
avoid that a gas burner appliance goes into lockout state
because of a gas inlet pressure being too low without the
need of a mechanical pressure switch.

[0017] Preferably, since the first gas safety valve and
the second gas safety valve can be opened and closed
independently from each other, then measuring also be-
fore the burner-start-up of the gas burner appliance the
second absolute pressure by the absolute pressure sen-
sor when the first gas safety valve is opened, when the
second gas safety valve is closed and when the fan is
not running, determining the pressure difference be-
tween the first absolute pressure and the second abso-
lute pressure, comparing the pressure difference with the
threshold, wherein the burner-start-up is prevented when
the pressure difference is below the threshold, and
wherein the burner-start-up is allowed when the pressure
difference is above the threshold. This is of advantage
to preventaburner-start-up when the pressure difference
is below the threshold thereby preventing that gas enters
into the combustion chamber which cannot be success-
fully ignited.

[0018] Preferably, if a burner-start-up without success-
fulignition of the gas/air mixture has not been considered
as a failed burner-start-up due to an insufficient gas inlet
pressure, then preventing a new burner-start-up of the
gas burner appliance for a defined recheck time interval.
Executing again the above steps providing the electrical
or electronic pressure-switch functionality after the de-
fined recheck time interval is expired. So, if a burner-
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start-up did not result into an ignition but has not been
considered as a failed burner-start-up, then a new burn-
er-start-up is executed for security reasons only after the
defined recheck time interval.

[0019] Ifa burner-start-up did notresultinto a success-
ful ignition of the gas/air mixture despite of a sufficient
gas inlet pressure, then the burner-start-up without suc-
cessful ignition is considered as a failed burner-start-up.
[0020] As mentioned above, during each burner-start-
up ofthe gas burner applianceitis monitored ifthe burner-
start-up results into a combustion of the gas/air mixture
within a defined start-up time interval. The start-up time
interval may also be called safety time interval. This start-
up time interval is the maximum time interval for the burn-
er-start-up in which the safety gas valves are opened
without detection of a flame. Alternatively, a burner-start-
up may be terminated before the end of the defined start-
up time interval if it is detected during this start-up time
interval that the pressure difference is below the thresh-
old, meaning that the gas inlet pressure is insufficient.
[0021] Preferably, if the burner-start-up results into a
combustion within the defined start-up time interval, then
measure during a regular combustion mode the second
pressure continuously or at a defined sampling rate, de-
termine during the regular combustion mode the pres-
sure difference between the first absolute pressure and
the second absolute pressure continuously or at the de-
fined sampling , and compare during the regular com-
bustion mode the pressure difference with the threshold
continuously or at the defined sampling rate. If during the
regular combustion mode the pressure difference drops
below the threshold, then terminate the regular combus-
tion mode. This allows to improve security during regular
combustion.

[0022] The gas burner appliance according to the
present invention is defined in claim 7.

[0023] Preferred developments of the invention are
provided by the dependent claims and the description
which follows. Exemplary embodiments are explained in
more detail on the basis of the drawing, in which:
Figure 1  shows afirstgas burner appliance to be con-
trolled by the method and controller of the
present invention;

shows a gas armature of a second gas burn-
er 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;

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

Figure 2

Figure 3

Figure 4

[0024] The present invention relates to a method and
a gas burner appliance.

[0025] Figure 1 shows a schematic view of a first ex-
emplary gas burner appliance 10. The gas burner appli-
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ance 10 comprises a combustion chamber 11 in which
combustion of a gas/air mixture M having a defined mix-
ing ratio of gas G and air A takes place during a regular
combustion mode of the gas burner appliance 10, namely
after a start-up of the gas burner appliance 10 and after
successfully igniting the gas/air mixture M. The combus-
tion of the gas/air mixture M results into flames 12 and
into exhaust gas E. The flames 12 are monitored by a
combustion quality sensor, preferably by a flame ioniza-
tion sensor 13 providing as output signal an electrical
flame ionization 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.

[0026] The gas/air mixture M is provided to the com-
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
agas safety valve unit 19 having preferably two gas safe-
ty valves 19a, 19b are assigned to the gas duct 16.
[0027] The gas flow modulator 18 and the gas safety
valves 19a, 19b are part of a gas armature 17 further
comprising a sieve 20 and an electrical or electronic ab-
solute pressure sensor 21. The sieve 20 and the electrical
or electronic absolute pressure sensor 21 are both as-
signed to the gas duct 16. The absolute pressure sensor
21 provides its output signal to the controller 26.

[0028] In Figure 1, the electrical or electronic absolute
pressure sensor 21, namely the measuring point 21a of
the same, is positioned downstream of gas safety valve
unit 19, namely downstream of the second gas safety
valve 19b. InFigure 1, the electrical or electronic absolute
pressure sensor 21, namely the measuring point 21a of
the same, is positioned downstream of gas safety valve
unit 19 und upstream of the gas flow modulator 18. The
gas armature 17 of Figure 1 can be replaced by the gas
armature 17 of Figure 2. In Figure 2, the electrical or
electronic absolute pressure sensor 21, namely the
measuring point 21a of the same, is positioned down-
stream of the first gas safety valve 19a of the gas safety
valve unit 19 and upstream or the second gas safety valve
19b of the gas safety valve unit 19.

[0029] The gas safety valves 19a, 19b of the gas safety
valve unit 19 are operated by electric coils 22 being part
of the gas armature 17. In a regular combustion mode
the electric coils 22 are energized by the controller 26 to
open the gas safety valves 19a, 19b. In burner-off phases
the gas safety valves 19 are closed. In Figure 1, each
gas safety valve 19a, 19b is operated by one separate
electric coil 22. With the use of separate electric coils 22
is possible to open and close the gas safety valves 19a,
19b independently from each other. Alternatively, the gas
safety valves 19a, 19b may be operated commonly by a
common electric coil 22.

[0030] The gas flow modulator 18 is operated by an
actuator 23 also having at least one electric coil 24. In
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Figure 1, the gas flow modulator 18 is an electric gas flow
modulator 18 operated by the controller 26.

[0031] Thegas/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.

[0032] 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.

[0033] 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.
[0034] In aregular combustion mode of the gas burner
appliance 10, a nominal fan speed of the fan 14 depends
on the nominal burner load. The fan 14 is operated by
the controller 26. The fan speed range of the fan 14 de-
fines a modulation range of the gas burner appliance 10.
In aregular combustion mode of the gas burner appliance
10, amodulation of "1" means that the fan 14 is operated
at maximum fan speed (100% of maximum fan speed)
and thereby at a full-load 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 thatthe fan 14 is operated at 20% of the maximum
fan speed. By changing the fan speed of the fan 14, the
burner-load of the gas burner appliance 10 can be ad-
justed.

[0035] In aregular combustion mode 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 at a defined value, preferably
constant, over the entire modulation range of the gas
burner appliance 10. Said defined mixing ratio of gas G
and air A or said A-value of the gas/air mixture M is con-
trolled over the modulation range of the gas burner ap-
pliance using the electric gas flow modulator 18 of a gas
armature 17 to keep the defined mixing ratio of gas and
air and thereby the A-value preferably constant over the
modulation range of the gas burner appliance. 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 ionization sensor 13.

[0036] The details described above in connection with
Figure 1 fully apply to the modification of Figure 2. Figures
3 and 4 show schematic views of other exemplary gas
burner appliances 10’ and 10". In Figures 1, 2, 3 and 4
identical reference numbers are used for identical parts.
In order to avoid unnecessary repetitions, below only the
differences of the gas burner appliances 10, 10’ and 10,
10" will be described.

[0037] In Figure 3, during a regular combustion mode
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 provided by an electric
or electronic pressure sensor or flow meter 27 and not
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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 be-
tween the gas pressure in the gas duct 16 and the air
pressure at the reference point, wherein the controller 26
may compare said actual value with a nominal value. In
this case, the controller 26 may generate the control var-
iable 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.

[0038] In Figure 3, 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 21a of the
same, may be positioned downstream of the first gas
safety valve 19a and upstream of the second gas safety
valve 19b.

[0039] In Figure 4, 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.
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 4, 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 4, 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.

[0040] In Figure 4, the absolute pressure sensor 21,
namely the measuring point 21a of the same, is posi-
tioned between the pneumatic gas flow regulator 28 and
the mixing device 25. In Figure 4 the gas regulation valve
28b is in its closed position gas tight and acts also as
second gas safety valve 19b. If the gas regulation valve
28b is in its closed position not gas tight, there would be
separate second gas safety valve 19b and the absolute
pressure sensor 21 may then alternatively be positioned
between the first gas safety valve unit 19 and the pneu-
matic gas flow regulator 28 or between the two gas safety
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valves 19a, 19b.

[0041] The gas burner appliances 10, 10’, 10" need to
execute a burner-start-up in which a provided gas/air mix-
ture M having a defined mixing ratio of gas G and air A
is successfully ignited. Only after successfully executing
such a burner-start-up and thereby successfully igniting
the gas/air mixture M, the gas burner appliance 10, 10’,
10" can be operated in a regular combustion mode.
[0042] Such a burner-start-up has at least an ignition
phase and may in addition have a ventilation phase be-
fore the ignition phase. The ignition phase may also be
called safety phase. During the ventilation phase of the
burner-start-up, the gas safety valves 19a, 19b are both
closed and the fan 14 is running. During the ignition phase
of the burner-start-up, the gas safety valves 19a, 19b are
both opened and the fan 14 is running. During the ignition
phase an ignition device (not shown)is operated to ignite
the gas/air mixture M. The output signal provided by the
combustion quality sensor, in Figures 1 and 2 the output
signal by the flame ionization sensor 13, may be used to
detect if a burner-start-up was successful and resulted
into an ignition of the gas/air mixture M.

[0043] Forsecurityreasons, the gas burnerappliances
10, 10°, 10" go into lockout state if a defined number of
burner-start-ups failed, namely did not result into a com-
bustion. It is possible that a burner-start-up fails because
a gas inlet pressure of the gas burner appliance 10, 10’,
10" is too low. If the gas inlet pressure is too low, the gas
content within the gas/air mixture M is too low to provide
an ignitable gas/air mixture M. However, the gas burner
appliance 10, 10’, 10" should not go into a lockout state
if a burner-start-up failed because of a gas inlet pressure
being too low.

[0044] The present invention relates to a method for
operating such a gas burner appliance 10, 10’, 10", to
provide an electrical or electronic pressure-switch func-
tionality thereby securing that the gas burner appliance
10, 10°, 10" does not go into a lockout state if a burner-
start-up failed because of a gas inlet pressure being too
low.

[0045] To provide the electrical or electronic pressure-
switch functionality, at least the following steps are exe-
cuted:

Before each burner-start-up of the gas burner appliance
10, 10°, 10", measuring a first absolute pressure by the
absolute pressure sensor 21 assigned to the gas duct 16
when the first gas safety valve 19a is closed, said first
absolute pressure being representative of an ambient
pressure.

[0046] Ifthe absolute pressure sensor 21 is positioned
downstream of the first gas safety valve 19a and up-
stream of the second gas safety valve 19 (see Figure 2),
then the first absolute pressure is measured when the
first gas safety valve 19b is closed, when the second gas
safety valve 19a is opened, when the gas flow modulator
18 being in its closed position not gas tight is opened or
closed, and when the fan 14 is not running. In case of
Figure 4 having a gas regulation valve 28b being in its
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closed position gas tight, the gas regulation valve 28b is
opened for the measurement of the first absolute pres-
sure.

[0047] Ifthe absolute pressure sensor 21 is positioned
downstream of the gas safety valve unit 19, then the first
absolute pressure is measured when the first gas safety
valve 19a is closed, when second gas safety valve 19b
is opened or closed, when the gas flow modulator 18
(Figures 1, 3) being in its closed position not gas tight is
opened or closed, and when the fan 14 is not running. In
case of Figure 4 having a gas regulation valve 28b being
in its closed position gas tight, the gas regulation valve
28b is opened for the measurement of the first absolute
pressure.

[0048] During each burner-start-up of the gas burner
appliance 10, 10°, 10" the following step is executed:
Measuring a second absolute pressure by the absolute
pressure sensor 21, said second absolute pressure being
representative of a gas pressure. During the burner-start-
up the second absolute pressure is measured when the
first gas safety valve 19a and the second gas safety valve
19b are both opened and when the fan 14 is running.
Further, the gas flow modulator 18 or the gas regulation
valve 28b is opened during a burner-start-up to provide
a gas/air mixture M to the combustion chamber 11.
[0049] During each burner-start-up of the gas burner
appliance 10, 10’, 10", further the following step is exe-
cuted: Determining a pressure difference between the
first absolute pressure and the second absolute pres-
sure.

[0050] During each burner-start-up of the gas burner
appliance 10, 10’, 10", further the following step is exe-
cuted: Comparing the pressure difference with a thresh-
old.

[0051] A lockoutof gas burner appliance 10, 10’, 10" is
allowed or prevented on basis of the comparison of the
pressure difference with the threshold.

[0052] During each burner-start-up of the gas burner
appliance 10, 10’, 10" the second pressure is measured
continuously or at a defined sampling rate. Further, dur-
ing each burner-start-up the pressure difference between
the first absolute pressure and the second absolute pres-
sure is determined continuously or at the defined sam-
pling rate. Still further, during each burner-start-up the
pressure difference is compared with the threshold con-
tinuously or at the defined sampling rate.

[0053] The burner-start-up is terminated if during the
respective burner-start-up the pressure difference is be-
low the threshold.

[0054] The terminated burner-start-up is not consid-
ered as a failed burner-start-up.

[0055] During each burner-start-up of the gas burner
appliance 10, 10’, 10" it is monitored if the burner-start-
up results into a combustion of the gas/air mixture within
a defined start-up time interval. If the burner-start-up did
not result into a combustion within the defined start-up
time interval and if the pressure difference determined
during the start-up time interval is below the threshold,
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then not considering the burner-start-up is as a failed
burner-start-up. If the burner-start-up did not result into
a combustion within a defined start-up time interval and
if the pressure difference determined during the start-up
time interval is above the threshold, then considering the
burner-start-up as a failed burner-start-up.

[0056] If the first gas safety valve 19a and a second
gas safety valve 19b can be opened and closed inde-
pendently from each other, then the following streps may
be executed: Measuring also before the burner-start-up
ofthe gas burner appliance 10 the second absolute pres-
sure by the absolute pressure sensor 21 when the first
gas safety valve 19ais opened and the second gas safety
valve 19b is closed. For this measurement the fan 14 is
not running. Further, determining the pressure difference
between the first absolute pressure and the second ab-
solute pressure. Still further, comparing the pressure dif-
ference with the threshold. The burner-start-up is pre-
vented when the pressure difference is below the thresh-
old. The burner-start-up is allowed when the pressure
difference is above the threshold. This is of advantage
to avoid that a gas/air mixture which is notignitable enters
into the combustion chamber 11 in connection with a
burner-start-up.

[0057] The method may comprise the following addi-
tional steps: If a burner-start-up has not been considered
as a failed burner-start-up, then preventing a new burner-
start-up of the gas burner appliance 10 for a defined re-
check time interval. Executing again the above steps pro-
viding the electrical or electronic pressure-switch func-
tionality after the defined recheck time interval is expired.
So, if a burner-start-up did not result into an ignition but
has not been considered as a failed burner-start-up, then
a new burner-start-up is executed for security reasons
only after the defined recheck time interval.

[0058] As mentioned above, during each burner-start-
up of the gas burner appliance 10, 10°, 10" it is monitored
if the burner-start-up results into a combustion of the
gas/air mixture within a defined start-up time interval. The
start-up time interval is also called safety time interval.
This start-up time interval is the maximum time interval
for the burner-start-up in which the safety gas valves 19a,
19b are opened without detection of a flame 12. Alterna-
tively, a burner-start-up may be terminated before the
end of the defined start-up time interval if it is detected
during this start-up time interval that the pressure differ-
ence is below the threshold, meaning that the gas inlet
pressure is insufficient. Such a terminated burner-start-
up will also not be considered as a failed burner-start-up.
[0059] The method may comprise the following addi-
tional steps: If the burner-start-up results into a combus-
tion within the defined start-up time interval, then meas-
uring during a regular combustion mode the second pres-
sure continuously or at a defined sampling rate. Deter-
mining during the regular combustion mode the pressure
difference between the first absolute pressure and the
second absolute pressure continuously or at the defined
sampling rate during combustion. Comparing during the
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regular combustion mode the pressure difference with
the threshold continuously or at the defined sampling
rate. If during regular combustion the pressure difference
drops below the threshold during combustion, then ter-
minating the combustion. This increases security during
a regular combustion mode.

[0060] The invention also relates to a gas burner ap-
pliance 10, 10’, 10" having the controller 26 for operating
the gas burner appliance 10, 10’, 10", wherein the con-
troller 26 is configured to execute the above-described
method.

[0061] The controller 26 is configured provide an elec-
trical or electronic pressure-switch functionality by exe-
cuting the following steps:

Before each burner-start-up of the gas burner appliance
10, 10°, 10", measure a first absolute pressure by the
absolute pressure sensor 21 when the first gas safety
valve 19a is closed, said first absolute pressure being
representative of an ambient pressure.

[0062] During each burner-start-up of the gas burner
appliance 10, 10, 10", measure a second absolute pres-
sure by the absolute pressure sensor 21 when at least
the first gas safety valve 19a is opened, said second ab-
solute pressure being representative of a gas pressure,
further determine a pressure difference between the first
absolute pressure and the second absolute pressure, still
further compare the pressure difference with a threshold.
[0063] Allow or prevent a lockout of gas burner appli-
ance 10, 10, 10" is on basis of the comparison of the
pressure difference with the threshold.

List of reference signs
[0064]

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 unit

19a safety gas valve

19b  safety gas valve

20 sieve

21 absolute pressure sensor
21a  measuring point

22 coil

23 actuator

24 coil

25 mixer
26 controller
27 electric or electronic sensor
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Claims

1. Me
10’
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gas flow regulator
pneumatic controller
gas regulation valve
exhaust pipe

thod for operating a gas burner appliance (10,
, 10"), the gas burner appliance comprising:

a combustion chamber (11) being configured to
combust a defined gas/air mixture,

a mixing device (23) being configured to provide
said gas/air mixture by mixing an air flow pro-
vided by an air duct (15) with a gas flow provided
by a gas duct (16),

a fan (14) being configured provide the air flow
or the flow of the gas/air mixture,

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

the gas safety valve unit (19) having a first gas
safety valve (19a) and a second gas safety valve
(19b) positioned downstream of the first gas
safety valve (19a),

a gas flow modulator (18) or gas flow regulator
(28) assigned to the gas duct (16) being config-
ured to keep the mixing ratio of gas and air at a
defined value,

an electrical or electronic absolute pressure
sensor (21) assigned to the gas duct (16) posi-
tioned downstream of the first gas safety valve
(19a),

wherein the gas burner appliance (10) goes into
lockout state if a defined number of burner-start-
ups of the gas burner appliance failed, namely
did not result into a combustion,

wherein the gas burner appliance (10, 10’, 10")
is operated by executing the following steps to
provide an electrical or electronic pressure-
switch functionality:

before each burner-start-up of the gas burn-
er appliance, measuring a first absolute
pressure by the absolute pressure sensor
(21) when the first gas safety valve (19a) is
closed, said first absolute pressure being
representative of an ambient pressure,
wherein

if the electrical or electronic absolute
pressure sensor (21) is positioned
downstream of the first gas safety valve
(19a) and upstream of the second gas
safety valve (19b) then measuring the
first absolute pressure when the first
gas safety valve (19a) is closed, when
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the second gas safety valve (19b) is
opened, and when the fan (14) is not
running, or

if the electrical or electronic absolute
pressure sensor (21) is positioned
downstream of the second gas safety
valve (19b) then measuring the first ab-
solute pressure when the first gas safe-
ty valve (19a) is closed, when second
gas safety valve (19b) is opened or
closed, and whenthefan (14)is notrun-
ning,

during each burner-start-up of the gas burn-
er appliance:

measuring a second absolute pressure
by the absolute pressure sensor (21)
when the first gas safety valve (19a) is
opened, said second absolute pres-
sure being representative of a gas pres-
sure, wherein

if the electrical or electronic abso-
lute pressure sensor (21) is posi-
tioned downstream of the first gas
safety valve (19a) and upstream of
the second gas safety valve (19b)
then measuring the second abso-
lute pressure during the burner-
start-up when the first gas safety
valve (19a) and the second gas
safety valve (19b) are both opened
and when the fan (14) is running,

if the electrical or electronic abso-
lute pressure sensor (21) is posi-
tioned downstream of the second
gas safety valve (19b) then meas-
uring the second absolute pres-
sure during the burner-start-up
when the first gas safety valve
(19a) and the second gas safety
valve (19b) are both opened and
when the fan is running,

determining a pressure difference be-
tween the first absolute pressure and
the second absolute pressure,
comparing the pressure difference with
a threshold,

wherein a lockout of gas burner appliance
is allowed or prevented on basis of the com-
parison of the pressure difference with the
threshold.

2. Method of claim 1, wherein
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during each burner-start-up of the gas burner
appliance

the second pressure is measured continu-
ously or at a defined sampling rate,

the pressure difference between the first ab-
solute pressure and the second absolute
pressure is determined continuously or at
the defined sampling rate,

the pressure difference is compared with
the threshold continuously or at the defined
sampling rate,

the burner-start-up is terminated if during the re-
spective burner-start-up the pressure difference
is below the threshold,

such a terminated burner-start-up is not consid-
ered as a failed burner-start-up.

Method of claim 1 or 2, wherein

during each burner-start-up of the gas burner appli-
ance it is monitored if the burner-start-up results into
a combustion of the gas/air mixture within a defined
start-up time interval, wherein

if the burner-start-up did not result into a com-
bustion within the defined start-up time interval
and if the pressure difference determined during
the start-up time interval is below the threshold,
then not considering the burner-start-up is as a
failed burner-start-up,

if the burner-start-up did not result into a com-
bustion within the defined start-up time interval
and if the pressure difference determined during
the start-up time interval is above the threshold,
then considering the burner-start-up as a failed
burner-start-up.

Method of one of claims 1 to 3, wherein

if the first gas safety valve (19a) and the second gas
safety valve (19b) can be opened and closed inde-
pendently from each other, then

measuring also before the burner-start-up of the
gas burner appliance the second absolute pres-
sure by the absolute pressure sensor (21) when
the first gas safety valve (19a) is opened, when
the second gas safety valve (19b) is closed and
when the fan (14) is not running,

determining the pressure difference between
the first absolute pressure and the second ab-
solute pressure,

comparing the pressure difference with the
threshold,

wherein the burner-start-up is prevented when
the pressure difference is below the threshold,
wherein the burner-start-up is allowed when the
pressure difference is above the threshold.
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5.

6.

7.

16

Method of one of claims 1 to 4, wherein

if a burner-start-up has not been considered as
a failed burner-start-up, then preventing a new
burner-start-up of the gas burner appliance for
a defined recheck time interval,

executing again the steps of one of claims 1 to
4 providing the electrical or electronic pressure-
switch functionality after the defined recheck
time interval is expired.

Method of one of claims 1 to 5, wherein

if the burner-start-up results into a combustion,
then

measuring during a regular combustion
mode the second pressure continuously or
at a defined sampling rate,

determining during the regular combustion
mode the pressure difference between the
first absolute pressure and the second ab-
solute pressure continuously or at the de-
fined sampling rate during combustion, and
comparing during the regular combustion
mode the pressure difference with the
threshold continuously or at the defined
sampling rate,

if during combustion the pressure difference
drops below the threshold, then terminating the
combustion.

Gas burner appliance (10, 10°, 10") comprising a
controller (26) for operating the gas burner appliance
(10, 10, 10"),

the controller (26) is configured to provide an
electrical or electronic pressure-switch function-
ality by executing the following steps:

before each burner-start-up of the gas burner
appliance (10, 10’, 10"), measure afirstabsolute
pressure by an absolute pressure sensor (21)
assigned to a gas duct when a first gas safety
valve (19a) assigned to the gas duct is closed,
a second gas safety valve (19b) being posi-
tioned downstream of the first gas safety valve
(19a), said first absolute pressure being repre-
sentative of an ambient pressure, wherein

if the electrical or electronic absolute pres-
sure sensor (21) is positioned downstream
of the first gas safety valve (19a) and up-
stream of the second gas safety valve (19b)
then measuring the first absolute pressure
when the first gas safety valve (19a) is
closed, when the second gas safety valve
(19b) is opened, and when the fan (14) is
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not running, or

if the electrical or electronic absolute pres-
sure sensor (21) is positioned downstream
of the second gas safety valve (19b) then
measuring the first absolute pressure when
the first gas safety valve (19a) is closed,
when second gas safety valve (19b) is
opened or closed, and when the fan (14) is
not running,

during each burner-start-up of the gas burner
appliance (10, 10, 10"):

measure a second absolute pressure by the
absolute pressure sensor (21) when atleast
the first gas safety valve (19a) is opened,
said second absolute pressure being rep-
resentative of a gas pressure, wherein

if the electrical or electronic absolute
pressure sensor (21) is positioned
downstream of the first gas safety valve
(19a) and upstream of the second gas
safety valve (19b) then measuring the
second absolute pressure during the
burner-start-up when the first gas safe-
ty valve (19a) and the second gas safe-
ty valve (19b) are both opened and
when the fan (14) is running,

if the electrical or electronic absolute
pressure sensor (21) is positioned
downstream of the second gas safety
valve (19b) then measuring the second
absolute pressure during the burner-
start-up when the first gas safety valve
(19a) and the second gas safety valve
(19b) are both opened and when the
fan is running,

determine a pressure difference between
the first absolute pressure and the second
absolute pressure,

compare the pressure difference with a
threshold,

allow or prevent a lockout of gas burner appli-
ance (10, 10’, 10") on basis of the comparison
of the pressure difference with the threshold.

Patentanspriiche

1.

Verfahren zum Betreiben einer Gasbrennervorrich-
tung (10, 10°, 10"), wobei die Gasbrennervorrichtung
Folgendes aufweist:

eine Brennkammer (11), die dazu ausgestaltet
ist, ein festgelegtes Gas-/Luftgemisch zu ver-
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brennen,

eine Mischeinrichtung (23), die dazu ausgestal-
tet ist, das Gas-/Luftgemisch durch Mischen ei-
nes durch einen Luftkanal (15) bereitgestellten
Luftstroms miteinem durch einen Gaskanal (16)
bereitgestellten Gasstrom bereitzustellen,

ein Geblase (14), das dazu ausgestaltet ist, den
Luftstrom oder den Strom des Gas-/Luftge-
mischs bereitzustellen,

eine dem Gaskanal (16) zugeordnete Gassi-
cherheitsventileinheit (19), die dazu ausgestal-
tet ist, den Gaskanal (16) zu 6ffnen oder zu
schlielRen,

wobei die Gassicherheitsventileinheit (19) ein
erstes Gassicherheitsventil (19a) und ein dem
ersten Gassicherheitsventil (19a) nachgelagert
positioniertes  zweites Gassicherheitsventil
(19b) aufweist,

einen dem Gaskanal (16) zugeordneten Gas-
strommodulator (18) oder Gasstromregler (28),
der dazu ausgestaltet ist, das Mischverhaltnis
von Gas und Luft auf einem festgelegten Wert
zu halten,

einen dem Gaskanal (16) zugeordneten elektri-
schen oder elektronischen Absolutdrucksensor
(21), der dem ersten Gassicherheitsventil (19a)
nachgelagert positioniert ist,

wobei die Gasbrennervorrichtung (10) in einen
Sperrzustand Ubergeht, falls eine festgelegte
Anzahl an Brennerstarts der Gasbrennervor-
richtung fehlschlug, das heifdt, nicht zu einer
Verbrennung fiihrte,

wobei die Gasbrennervorrichtung (10, 10°, 10")
durch Ausfiihren der folgenden Schritte zum Be-
reitstellen einer elektrischen oder elektroni-
schen Druckschalterfunktion betrieben wird:

vor jedem Brennerstart der Gasbrennervor-
richtung, Messen eines ersten Absolut-
drucks durch den Absolutdrucksensor (21),
wenn das erste Gassicherheitsventil (19a)
geschlossen ist, wobei der erste Absolut-
druck einen Umgebungsdruck darstellt, wo-
bei

falls der elektrische oder elektronische
Absolutdrucksensor (21) dem ersten
Gassicherheitsventil (19a) nachgela-
gert und dem zweiten Gassicherheits-
ventil (19b) vorgelagert positioniert ist,
dann Messen des ersten Absolut-
drucks, wenn das erste Gassicher-
heitsventil (19a) geschlossen ist, wenn
das zweite Gassicherheitsventil (19b)
geoffnetist und wenn das Geblase (14)
nicht lauft, oder

falls der elektrische oder elektronische
Absolutdrucksensor (21) dem zweiten
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Gassicherheitsventil (19b) nachgela-
gert positioniert ist, dann Messen des
ersten Absolutdrucks, wenn das erste
Gassicherheitsventil (19a) geschlos-
sen ist, wenn das zweite Gassicher-
heitsventil (19b) gedffnet oder ge-
schlossen ist und wenn das Geblase
(14) nicht 1auft,

wahrend jedes Brennerstarts der Gasbren-
nervorrichtung:

Messen eines zweiten Absolutdrucks
durch den Absolutdrucksensor (21),
wenn das erste Gassicherheitsventil
(19a) geodffnet ist, wobei der zweite Ab-
solutdruck einen Gasdruck darstellt,
wobei

falls der elektrische oder elektroni-
sche Absolutdrucksensor (21)
dem ersten Gassicherheitsventil
(19a) nachgelagert und dem zwei-
ten Gassicherheitsventil (19b) vor-
gelagert positioniert ist, dann Mes-
sen des zweiten Absolutdrucks
wahrend des Brennerstarts, wenn
das erste Gassicherheitsventil
(19a) und das zweite Gassicher-
heitsventil (19b) beide gedffnet
sind und wenn das Geblase (14)
lauft,

falls der elektrische oder elektroni-
sche Absolutdrucksensor (21)
dem zweiten Gassicherheitsventil
(19b) nachgelagert positioniert ist,
dann Messen des zweiten Absolut-
drucks wahrend des Brenner-
starts, wenn das erste Gassicher-
heitsventil (19a) und das zweite
Gassicherheitsventil (19b) beide
geoffnet sind und wenn das Gebla-
se lauft,

Bestimmen einer Druckdifferenz zwi-
schen dem ersten Absolutdruck und
dem zweiten Absolutdruck,
Vergleichen der Druckdifferenz mit ei-
nem Schwellenwert,

wobei eine Sperre der Gasbrennervorrich-
tung auf Grundlage des Vergleichs der
Druckdifferenz mit dem Schwellenwert zu-
gelassen oder verhindert wird.

2. Verfahren nach Anspruch 1, wobei
wahrend jedes Brennerstarts der Gasbrennervor-
richtung
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1"

der zweite Druck fortlaufend oder mit einer fest-
gelegten Abtastrate gemessen wird,

die Druckdifferenz zwischen dem ersten Abso-
lutdruck und dem zweiten Absolutdruck fortlau-
fend oder mit der festgelegten Abtastrate be-
stimmt wird,

die Druckdifferenz fortlaufend oder mit der fest-
gelegten Abtastrate mit dem Schwellenwert ver-
glichen wird,

der Brennerstart abgebrochen wird, falls wah-
rend des jeweiligen Brennerstarts die Druckdif-
ferenz unter dem Schwellenwert liegt,

solch ein abgebrochener Brennerstart nicht als
ein fehlgeschlagener Brennerstart betrachtet
wird.

Verfahren nach Anspruch 1 oder 2, wobei
wahrend jedes Brennerstarts der Gasbrennervor-
richtung Uberwacht wird, ob der Brennerstart zu ei-
ner Verbrennung des Gas-/Luftgemischs innerhalb
eines festgelegten Startzeitintervalls fuhrt, wobei

falls der Brennerstart nicht zu einer Verbren-
nung innerhalb des festgelegten Startzeitinter-
valls fihrte und falls die wahrend des Startzei-
tintervalls bestimmte Druckdifferenz unter dem
Schwellenwert liegt, dann Nichtbetrachten des
Brennerstarts als einen fehlgeschlagenen Bren-
nerstart,

falls der Brennerstart nicht zu einer Verbren-
nung innerhalb des festgelegten Startzeitinter-
valls flihrte und falls die wahrend des Startzei-
tintervalls bestimmte Druckdifferenz tber dem
Schwellenwert liegt, dann Betrachten des Bren-
nerstarts als einen fehlgeschlagenen Brenner-
start.

Verfahren nach einem der Anspriiche 1 bis 3, wobei
falls das erste Gassicherheitsventil (19a) und das
zweite Gassicherheitsventil (19b) unabhangig von-
einander gedffnet und geschlossen werden kdnnen,
dann

Messen, auch vor dem Brennerstart der Gas-
brennervorrichtung, des zweiten Absolutdrucks
durch den Absolutdrucksensor (21), wenn das
erste Gassicherheitsventil (19a) geoffnet ist,
wenn das zweite Gassicherheitsventil (19b) ge-
schlossen ist und wenn das Geblase (14) nicht
lauft,

Bestimmen der Druckdifferenz zwischen dem

ersten Absolutdruck und dem zweiten Absolut-
druck,

Vergleichen der Druckdifferenz mit dem
Schwellenwert,

wobei der Brennerstart verhindert wird, wenn
die Druckdifferenz unter dem Schwellenwert
liegt,
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wobei der Brennerstart zugelassen wird, wenn
die Druckdifferenz tber dem Schwellenwert
liegt.

cherheitsventil (19a) nachgelagert positioniert
ist, wobei der erste Absolutdruck einen Umge-
bungsdruck darstellt, wobei

12
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falls der elektrische oder elektronische Ab-
solutdrucksensor (21) dem ersten Gassi-
cherheitsventil (19a) nachgelagert und dem
zweiten Gassicherheitsventil (19b) vorgela-

5. Verfahren nach einem der Anspriiche 1 bis 4, wobei 5 gert positioniert ist, dann Messen des ers-
ten Absolutdrucks, wenn das erste Gassi-
falls ein Brennerstart nicht als ein fehlgeschla- cherheitsventil (19a) geschlossen ist, wenn
gener Brennerstart betrachtet wurde, dann Ver- das zweite Gassicherheitsventil (19b) ge-
hindern eines neuen Brennerstarts der Gas- offnet ist und wenn das Geblase (14) nicht
brennervorrichtung fiir einen festgelegten Uber- 70 lauft, oder
prufungszeitintervall, falls der elektrische oder elektronische Ab-
erneutes Ausfiihren der Schritte nach einem der solutdrucksensor (21) dem zweiten Gassi-
Anspriche 1 bis 4, die die elektrische oder elek- cherheitsventil (19b) nachgelagert positio-
tronische Druckschalterfunktion bereitstellen, niert ist, dann Messen des ersten Absolut-
nach Ablauf des festgelegten Uberpriifungszei- 15 drucks, wenn das erste Gassicherheitsven-
tintervalls. til (19a) geschlossen ist, wenn das zweite
Gassicherheitsventil (19b) gedffnet oder
6. Verfahren nach einem der Anspriiche 1 bis 5, wobei geschlossen istund wenn das Geblase (14)
nicht lauft,
falls der Brennerstart zu einer Verbrennung 20
fUhrt, dann wahrend jedes Brennerstarts der Gasbrenner-
vorrichtung (10, 10’, 10"):
Messen, wahrend eines normalen Verbren-
nungsmodus, des zweiten Drucks fortlau- Messen eines zweiten Absolutdrucks durch
fend oder mit einer festgelegten Abtastrate, 25 den Absolutdrucksensor (21), wenn zumin-
Bestimmen, wahrend des normalen Ver- dest das erste Gassicherheitsventil (19a)
brennungsmodus, der Druckdifferenz zwi- geoffnet ist, wobei der zweite Absolutdruck
schen dem ersten Absolutdruck und dem einen Gasdruck darstellt, wobei
zweiten Absolutdruck fortlaufend oder mit
der festgelegten Abtastrate wahrend einer 30 falls der elektrische oder elektronische
Verbrennung, und Absolutdrucksensor (21) dem ersten
Vergleichen, wahrend des normalen Ver- Gassicherheitsventil (19a) nachgela-
brennungsmodus, der Druckdifferenz mit gert und dem zweiten Gassicherheits-
dem Schwellenwert fortlaufend oder mit der ventil (19b) vorgelagert positioniert ist,
festgelegten Abtastrate, 35 dann Messen des zweiten Absolut-
drucks wahrend des Brennerstarts,
falls wahrend einer Verbrennung die Druckdif- wenn das erste Gassicherheitsventil
ferenz unter den Schwellenwert fallt, dann Ab- (19a) und das zweite Gassicherheits-
brechen der Verbrennung. ventil (19b) beide gedffnet sind und
40 wenn das Geblase (14) lauft,

7. Gasbrennervorrichtung (10, 10°, 10"), die eine Steu- falls der elektrische oder elektronische
erung (26) zum Betreiben der Gasbrennervorrich- Absolutdrucksensor (21) dem zweiten
tung (10, 10’, 10") aufweist, Gassicherheitsventil (19b) nachgela-

gert positioniert ist, dann Messen des
wobei die Steuerung (26) dazu ausgestaltet ist, 45 zweiten Absolutdrucks wahrend des
eine elektrische oder elektronische Druckschal- Brennerstarts, wenn das erste Gassi-
terfunktion durch Ausfiihren der folgenden cherheitsventil (19a) und das zweite
Schritte bereitzustellen: Gassicherheitsventil (19b) beide geoff-
vor jedem Brennerstart der Gasbrennervorrich- net sind und wenn das Geblase lauft,
tung (10, 10, 10"), Messen eines ersten Abso- 50
lutdrucks durch einen einem Gaskanal zugeord- Bestimmen einer Druckdifferenz zwischen
neten Absolutdrucksensor (21), wenn ein dem dem ersten Absolutdruck und dem zweiten
Gaskanal zugeordnetes erstes Gassicherheits- Absolutdruck,
ventil (19a) geschlossen ist, wobei ein zweites Vergleichen der Druckdifferenz mit einem
Gassicherheitsventil (19b) dem ersten Gassi- 55 Schwellenwert,

Zulassen oder Verhindern einer Sperre der Gas-
brennervorrichtung (10, 10°, 10") auf Grundlage
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des Vergleichs der Druckdifferenz mit dem
Schwellenwert.

sécurité de gaz (19a) et en amontde la
seconde soupape de sécurité de gaz
(19b), mesurer la premiére pression
absolue lorsque la premiere soupape
de sécurité de gaz (19a) est fermée,
lorsque la seconde soupape de sécu-
rité de gaz (19b) est ouverte et lorsque
le ventilateur (14) ne fonctionne pas, ou

Revendications 5

1. Procédé pour faire fonctionner un appareil a braleur
a gaz (10, 10°, 10"), l'appareil a brlleur a gaz

si le capteur de pression absolue élec-
trique ou électronique (21) est position-
né en aval de la premiére soupape de

13

comprenant : si le capteur de pression absolue élec-
10 trique ou électronique (21) est position-
une chambre de combustion (11) configurée né en aval de la seconde soupape de
pour brdler un mélange gaz/air défini, sécurité de gaz (19b), mesurer la pre-
un dispositif de mélange (23) configuré pour miére pression absolue lorsque la pre-
fournir ledit mélange gaz/air en mélangeant un miére soupape de sécurité de gaz (19a)
flux d’air fourni par un conduit d’air (15) avecun 15 est fermée, lorsque la seconde soupa-
flux de gaz fourni par un conduit de gaz (16), pe de sécurité de gaz (19b) est ouverte
un ventilateur (14) configuré pour fournir le flux ou fermée, etlorsque le ventilateur (14)
d’air ou le flux du mélange gaz/air, ne fonctionne pas,
une unité de soupape de sécurité de gaz (19)
associée au conduit de gaz (16) et configurée 20 pendant chaque démarrage du brileur de
pour ouvrir ou fermer le conduit de gaz (16), I'appareil a braleur a gaz :
l'unité de soupape de sécurité de gaz (19) com-
portant une premiere soupape de sécurité de mesurer une seconde pression abso-
gaz (19a) et une seconde soupape de sécurité lue par le capteur de pression absolue
de gaz (19b) positionnée en aval de la premiere 25 (21) lorsque la premiere soupape de
soupape de sécurité de gaz (19a), sécurité de gaz (19a) est ouverte, cette
un modulateur d’écoulement de gaz (18) ou un seconde pression absolue étant repré-
régulateur d’écoulement de gaz (28) associé au sentative d’'une pression de gaz, dans
conduit de gaz (16) étant configuré pour main- lequel
tenir le rapport de mélange du gaz et de l'aira 30
une valeur définie, si le capteur de pression absolue
un capteur de pression absolue électrique ou électrique ou électronique (21) est
électronique (21) associé au conduit de gaz (16) positionné en aval de la premiéere
et positionné en aval de la premiére soupape de soupape de sécurité de gaz (19a)
sécurité de gaz (19a), 35 et en amont de la seconde soupa-
dans lequel I'appareil a brlleur a gaz (10) passe pe de sécurité de gaz (19b), mesu-
en état de verrouillage si un nombre défini de rer la seconde pression absolue
démarrages du brlleur de I'appareil a brdleur a pendant le démarrage du brileur,
gaz a échoué, a savoir n’a pas abouti a une com- lorsque la premiére soupape de
bustion, 40 sécurité de gaz (19a) etla seconde
dans lequel I'appareil a brdleur a gaz (10, 10, soupape de sécurité de gaz (19b)
10") est actionné par I'exécution des étapes sui- sont toutes deux ouvertes et que
vantes pour fournir une fonctionnalité de com- le ventilateur (14) fonctionne,
mutation de  pression  électrique ou si le capteur de pression absolue
électronique : 45 électrique ou électronique (21) est
positionné en aval de la seconde
avantchaque démarrage du brialeur de I'ap- soupape de sécurité de gaz (19b),
pareil a brileur a gaz, mesurer une premié- mesurer la seconde pression ab-
re pression absolue par le capteur de pres- solue pendant le démarrage du
sion absolue (21) lorsque la premiére sou- 50 brlleur, lorsque la premiére sou-
pape de sécurité de gaz (19a) est fermée, pape de sécurité de gaz (19a) et la
ladite premiére pression absolue étant re- seconde soupape de sécurité de
présentative d’'une pression ambiante, gaz (19b) sont toutes deux ouver-
dans lequel tes et que le ventilateur fonctionne,
55

déterminer une différence de pression
entre la premiere pression absolue et
la seconde pression absolue,
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comparer la différence de pression a
un seuil,

dans lequel un verrouillage de I'appa-
reil a brdleur a gaz est autorisé ou em-
péché sur la base de la comparaison
de la différence de pression avec le
seuil.

2. Procédé selon la revendication 1, dans lequel

pendant chaque démarrage du brdleur de I'ap-
pareil a brdleur a gaz

laseconde pression estmesurée en continu
ou a une fréquence d’échantillonnage défi-
nie,

la différence de pression entre la premiéere
pression absolue etla seconde pression ab-
solue est déterminée en continu ou a la fré-
quence d’échantillonnage définie,

la différence de pression est comparée au
seuil en continu ou a la fréquence d’échan-
tillonnage définie,

le démarrage du brdleur est interrompu si, au
cours de ce démarrage, la différence de pres-
sion est inférieure au seuil,

un tel démarrage de brileur terminé n’est pas
considéré comme un démarrage de braleur
échoué.

Procédé selon la revendication 1 ou 2, dans lequel
pendant chaque démarrage du brileur de I'appareil
a braleur a gaz, on vérifie sile démarrage du braleur
aboutit a une combustion du mélange gaz/air dans
un intervalle de temps de démarrage défini, dans
lequel

si le démarrage du brdleur n’a pas abouti a une
combustion dans l'intervalle de temps de dé-
marrage défini et sila différence de pression dé-
terminée pendant lintervalle de temps de dé-
marrage est inférieure au seuil, le démarrage du
brlleur n’est pas considéré comme un démar-
rage de brdleur échoué,

si le démarrage du brdleur n’a pas abouti a une
combustion dans l'intervalle de temps de dé-
marrage défini et sila différence de pression dé-
terminée pendant lintervalle de temps de dé-
marrage est supérieure au seuil, le démarrage
du brileur est considéré comme un démarrage
de brlleur échoué,

Procédé selon 'une des revendications 1 a 3, dans
lequel

si la premiére soupape de sécurité de gaz (19a) et
la seconde soupape de sécurité de gaz (19b) peu-
vent étre ouvertes et fermées indépendamment
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I'une de l'autre, alors

mesurer également, avantle démarrage du bra-
leur de I'appareil a braleur a gaz, la seconde
pression absolue par le capteur de pression ab-
solue (21) lorsque la premiere soupape de sé-
curité de gaz (19a) est ouverte, lorsque la se-
conde soupape de sécurité de gaz (19b) est fer-
mée et lorsque le ventilateur (14) ne fonctionne
pas,

déterminer ladifférence de pression entre la pre-
miére pression absolue et la seconde pression
absolue,

comparer la différence de pression avec le seuil,
dans lequel le démarrage du brlleur est empé-
ché lorsque la différence de pression est infé-
rieure au seuil,

danslequelle démarrage du braleur est autorisé
lorsque la différence de pression est supérieure
au seuil.

Procédé selon I'une des revendications 1 a 4, dans
lequel

si un démarrage du brdleur n’a pas été consi-
déré comme un démarrage de braleur échoué,
empécher un nouveau démarrage du brdleur a
gaz pendant un intervalle de temps de reveérifi-
cation défini,

exécuter a nouveau les étapes selon 'une des
revendications 1 a 4 en assurant la fonctionna-
litt de commutation de pression électrique ou
électronique apres I'expiration de I'intervalle de
temps de revérification défini.

Procédé selon I'une des revendications 1 a 5, dans
lequel

sile démarrage du braleur aboutit a une combustion,
alors

mesurer, pendant un mode de combustion nor-
mal, la seconde pression en continu ou a une
fréquence d’échantillonnage définie,
déterminer, pendant le mode de combustion
normal, la différence de pression entre la pre-
miére pression absolue et la seconde pression
absolue en continu ou a la fréquence d’échan-
tillonnage définie pendant la combustion, et
comparer, pendant le mode de combustion nor-
mal, la différence de pression avec le seuil en
continu ou a la fréquence d’échantillonnage dé-
finie,

si, au cours de la combustion, la différence de
pression tombe en dessous du seuil, lacombus-
tion est interrompue.

7. Appareil a brileur a gaz (10, 10, 10") comprenant

un dispositif de commande (26) pour faire fonction-
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ner I'appareil a braleur a gaz (10, 10°, 10"),

le dispositif de commande (26) est configuré
pour fournir une fonctionnalité de commutation
de pression électrique ou électronique en exé-
cutant les étapes suivantes :

avant chaque démarrage du brileur de I'appa-
reil a braleur a gaz (10, 10°, 10"), mesurer une
premiére pression absolue par un capteur de
pression absolue (21) associé a un conduit de
gaz lorsqu’une premiére soupape de sécurité
de gaz (19a) associée au conduit de gaz est
fermée, une seconde soupape de sécurité de
gaz (19b) étant positionnée en aval de la pre-
miére soupape de sécurité de gaz (19a), ladite
premiére pression absolue étant représentative
d’'une pression ambiante, dans lequel

si le capteur de pression absolue électrique
ou électronique (21) est positionné en aval
de la premiere soupape de sécurité de gaz
(19a) et en amont de la seconde soupape
de sécurité de gaz (19b), mesurer la pre-
miere pression absolue lorsque la premiere
soupape de sécurité de gaz (19a) est fer-
mée, lorsque la seconde soupape de sécu-
rité de gaz (19b) est ouverte et lorsque le
ventilateur (14) ne fonctionne pas, ou

si le capteur de pression absolue électrique
ou électronique (21) est positionné en aval
de la seconde soupape de sécurité de gaz
(19b), mesurer la premiére pression abso-
lue lorsque la premiére soupape de sécurité
de gaz (19a) est fermée, lorsque la seconde
soupape de sécurité de gaz (19b) estouver-
te ou fermée, et lorsque le ventilateur (14)
ne fonctionne pas,

pendant chaque démarrage du brdleur de I'ap-
pareil a braleur a gaz (10, 10°, 10") :

mesurer une seconde pression absolue par
le capteur de pression absolue (21) lors-
qu’au moins la premiére soupape de sécu-
rité de gaz (19a) est ouverte, cette seconde
pression absolue étant représentative
d’'une pression de gaz, dans lequel

si le capteur de pression absolue élec-
trique ou électronique (21) est position-
né en aval de la premiére soupape de
sécurité de gaz (19a) eten amont de la
seconde soupape de sécurité de gaz
(19b), mesurer la seconde pression ab-
solue pendantle démarrage du brileur,
lorsque la premiere soupape de sécu-
rité de gaz (19a) et la seconde soupape
de sécurité de gaz (19b) sont toutes
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deux ouvertes et que le ventilateur (14)
fonctionne,

si le capteur de pression absolue élec-
trique ou électronique (21) est position-
né en aval de la seconde soupape de
sécurité de gaz (19b), mesurer la se-
conde pression absolue pendant le dé-
marrage du brdleur, lorsque la premie-
re soupape de sécurité de gaz (19a) et
la seconde soupape de sécurité de gaz
(19b) sont toutes deux ouvertes et que
le ventilateur fonctionne,

déterminer une différence de pression entre
la premiére pression absolue et la seconde
pression absolue,

comparer la différence de pression a un
seuil,

autoriser ou empécher le verrouillage de I'appa-
reil a braleur a gaz (10, 10’, 10") sur la base de
la comparaison de la différence de pression
avec le seuil.
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Fig. 2
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Fig. 3
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Fig. 4

19



EP 4 119 845 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

« EP 2667097 A1[0002] « EP 1000301 B1[0004]

» DE 19824521 A1 [0003] e JP 2017116382 A [0004]
 EP 2998652 B1 [0004] * US 2004062290 A1 [0004]
* US 9074770 B2 [0004] * US 2015045971 A1 [0004]

20



	bibliography
	description
	claims
	drawings
	cited references

