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Description

FIELD OF THE INVENTION

[0001] The present invention concerns a device and a
method to control the combustion in a heating apparatus,
such as a stove, a fireplace, a heater or suchlike, fed with
solid fuel, such as but not restrictively pellets, that is small
pieces made from wood shavings, dried and pressed,
chipped wood, blocks of wood, coal, other solid biomass
fuels or other solid fuel material.

BACKGROUND OF THE INVENTION

[0002] The combustion of a woody biomass is known,
which is carried out in a first step in which the water evap-
orates from the biomass, and a subsequent step in which
the pyrolysis process occurs. During the gasification of
the biomass, carbon is released which, in the presence
of oxygen, is involved in the combustion. When this takes
place inside a heating apparatus, the contribution of ox-
ygen for the combustion is supplied by a flow of combu-
rent air coming from the outside and having a determinate
flow rate. The quantity of oxygen consumed in each of
the combustion steps is different, therefore the flow rate
of air used to feed the combustion is variable.
[0003] A stove using pellets is known which comprises
loading means having a dosage system, such as a mo-
torized Archimedean screw, which introduces the pellets
to be burned into a combustion chamber, and a circuit
for the comburent air, suitable to supply the oxygen need-
ed for the combustion to the combustion chamber. The
circulation of the comburent air inside the pellet stove is
regulated by means of a fan for the extraction of fumes,
placed in the terminal part of the circuit of the comburent
air, in proximity to the exit aperture of the fumes. The
power regulation of the known stove is achieved by reg-
ulating both the flow of the pellets introduced into the
combustion chamber, and also the power of the fan for
extracting the fumes exiting from the combustion cham-
ber. Both these operations are carried out by an elec-
tronic control unit, inside the stove, connected both to
the motorized Archimedean screw and also to the fan to
extract the fumes.
[0004] To optimize the process of combustion depend-
ing on the hourly quantity of solid fuel, the flow rate of
comburent air is determined experimentally, based on
laboratory trials conducted by the same designers of the
stove. The electronic control unit is designed and set to
regulate the power supplied to the fan for the extraction
of fumes in ratio to the quantity of fuel introduced into the
combustion chamber. The ratio between the functioning
power of the fan for the extraction of fumes and the flow
rate of the comburent air entering the stove is also es-
tablished experimentally.
[0005] Therefore the pellet stove of the known type has
the disadvantage that the ratio between the power sup-
plied to the fan for the extraction of fumes and the flow

rate of entering air is only presumed and predetermined
during the planning step, and therefore the actual flow
rate of comburent air introduced into the combustion
chamber can also be very different from the theoretical
one. Indeed the entrance of the comburent air can be
obstructed for any reason, for example by the excessive
quantity of pellets loaded into the combustion chamber,
which obstructs the entrance holes of the air. Moreover,
the quantity of air taken in by the fan for the extraction of
fumes can also be influenced by possible losses of load
in the exit pipe or the chimney.
[0006] In some types of application the need is also
known to duct the entrance pipe of the comburent air
inside the exit pipe of the fumes, achieving a configuration
of concentric double tubes. This is done, for example, to
hermetically seal the combustion chamber and pre-heat
the incoming comburent air.
[0007] Document US-A-5,873.356 describes a known
pellet stove which includes an entrance pipe of the com-
burent air associated with a brazier and provided with
hot wire sensor means to measure the flow of incoming
comburent air. This known solution has at least the dis-
advantage that, if a configuration of concentric double
tubes has to be achieved, the temperature of the air can
reach high values which are not compatible with the cor-
rect functioning of the hot wire sensor means.
[0008] Document WO-A-2009/047249 describes a
known device to measure and regulate the flow rate of
comburent air entering the combustion chamber of a pel-
let stove. This known device comprises a Venturi tube
disposed in the entrance pipe with its axis of development
parallel to the longitudinal axis of the tube. The Venturi
tube is configured to be passed through only by a part of
the incoming air flow. The Venturi tube is directly asso-
ciated with a first sensor, formed by a nozzle directly con-
nected in correspondence to a narrowing obtained along
the longitudinal extension of the Venturi tube. The first
sensor also comprises a tube made of silicone or other
heat resistant material which connects the nozzle to a
first pressure sensor transducer, which directly meas-
ures the absolute pressure value of the air in the Venturi
tube, and therefore the speed of the air, using the known
energy conservation law in the form of the Bernoulli equa-
tion. Moreover, this known device can comprise a second
sensor, similar to the first sensor, disposed upstream of
the Venturi tube, directly connected with the zone of the
entrance pipe upstream of the Venturi tube and down-
stream of the entrance aperture of the comburent air and
also configured to determine the absolute pressure val-
ue, and therefore speed, of the air, in this case upstream
of the Venturi tube. Furthermore an annular diaphragm
can be provided, disposed downstream of the Venturi
tube and which can be mounted, in a releasable way
using screws for example, coaxial to the inside of the
entrance pipe of the air in order to reduce the maximum
flow rate of the incoming comburent air as a function of
the characteristics of the stove and in particular of the
combustion chamber, keeping the cross section of the
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entrance of the entrance pipe of the comburent air stand-
ardized. This known device is, however, complex and
costly to make both mechanically and in terms of control,
since it has to manage absolute values of pressure meas-
urement. The Venturi tube is limited to measurements in
the delivery range from a few m3/hr to thousands of m3/hr.
Moreover, a considerable disadvantage is represented
by the distance between the pressure intakes, in that the
low pressure intake is in the narrow part of the Venturi
tube, while the high pressure intake must be placed at a
certain distance from this, so as to not to be affected by
the contracted vein, in practice at about 7 - 10 internal
diameters of the tube distant from the narrow part, which
may result in a very bulky measuring device.
[0009] Document DE-U-202004020320 describes a
solid fuel heater which comprises a control device of the
air having a pressure intake upstream and a pressure
intake downstream of the combustion chamber. This
known control device suffers from the disadvantage, al-
ready mentioned earlier, that possible clogging of the bra-
zier, and also possible internal losses, can be confused
with differences in pressure linked to the flow rate of in-
coming air and therefore does not give a correct indica-
tion of the comburent air entering the combustion cham-
ber, and does not allow an efficient control of the com-
bustion.
[0010] Document DE-U-20216653 describes a solid
fuel stove which comprises an entrance pipe of the com-
burent air provided with a sensor of the quantity of in-
coming air.
[0011] Document WO-A-2006/081600 describes a
heating device using pellets provided with a safety sensor
associated with the entrance pipe of the comburent air,
in order to detect the lack of incoming air.
[0012] One purpose of the present invention is to ob-
tain a device to control and optimize the combustion of
a heating apparatus in any operating condition which, in
particular, overcomes the disadvantages of the state of
the art and which is also simple to make mechanically
and not at all bulky.
[0013] Another purpose of the present invention is to
obtain a method which allows to control the combustion
on the basis of the power required by the heating appa-
ratus, irrespective of operating and/or installation condi-
tions.
[0014] The Applicant has devised, tested and embod-
ied the present invention to overcome the shortcomings
of the state of the art and to obtain these and other pur-
poses and advantages.

SUMMARY OF THE INVENTION

[0015] The present invention is set forth and charac-
terized in the independent claims, while the dependent
claims describe other characteristics of the invention or
variants to the main inventive idea.
[0016] In accordance with the above purposes, a de-
vice according to the present invention to control com-

bustion is installable in a heating apparatus using solid
fuel, such as for example a pellet stove, having an en-
trance aperture, suitable for the entrance of comburent
air, a combustion chamber for the solid fuel, an entrance
pipe disposed between the entrance aperture and the
combustion chamber and a exit aperture for the combus-
tion fumes.
[0017] According to a feature of the present invention,
the device comprises measuring means to measure the
flow rate of the comburent air. The measuring means
allow to carry out a precise adjustment of the flow rate
of incoming comburent air, not in a theoretical and pre-
determined way, but on the basis of the comburent air
actually introduced into the combustion chamber.
[0018] According to the present invention, the meas-
uring means are disposed in proximity to the entrance
aperture and comprise perturbation means to perturb the
flow of comburent air along the entrance pipe, configured
to be passed through by the whole flow of incoming com-
burent air from the entrance aperture along the entrance
pipe, and a pressure gauge applied to the entrance pipe
to measure the difference in pressure of the comburent
air upstream and downstream of the perturbation means.
[0019] According to a variant of the present invention,
the measuring means comprise a speed measurer, of
any type, to measure the speed of the comburent air in
the entrance pipe.
[0020] According to another feature of the present in-
vention, electronic control means, which comprises an
electronic control unit for example, are associated with
the measuring means in order to command, on the basis
of the data coming from the latter, motorized means to
expel the fumes, which comprise a fan or a suction fan
for example, and/or motorized means to feed the solid
fuel, which for example comprise an Archimedean screw
commanded by an electric motor.
[0021] In this way a real and effective control of the
combustion of the heating apparatus is obtained, be-
cause both the flow rate of the solid fuel in the combustion
chamber and the exit of the fumes can be regulated, de-
pending on the actual flow rate of comburent air entering
into the combustion chamber.
[0022] According to another variant, if the heating ap-
paratus is already provided with an electronic control unit,
or other means of control, the means for measuring the
flow rate of comburent air can be directly associated to
them.
[0023] According to one form of embodiment of the
present invention, the difference in pressure of the sys-
tem of perturbed flow in the entrance pipe is interpreted
as an index of the quantity of comburent air which actually
enters the wood pellet stove. This index is associated
with an indication of quality, good or not, of the combus-
tion, based on a comparison with actual experimental
data of the quantity of incoming air measured by the de-
signers of the stove in conditions of optimal combustion
and memorized in at least an electronic data base in
memorization means associated with electronic control
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means.
[0024] The present invention obtains a measuring de-
vice which is simple to make, even mechanically, and
not very bulky, as well as being reliable in optimizing the
combustion and which is not affected by losses in the
combustion chamber or the clogging of the brazier.
[0025] Another advantage of the present invention is
that it can be used, without being influenced by the tem-
perature, even in the case where a configuration of con-
centric double tubes must be made, where the entrance
pipe of the air is ducted into the exit pipe of the fumes.
Indeed, the simple mechanical achievement of perturba-
tion means and the differential measurement of the flow
rate according to the invention is not affected in any way
by possible high temperatures of the incoming air, thus
providing reliable measurements.
[0026] The present invention also concerns a method
to control combustion in a solid fuel heating apparatus,
having an entrance aperture suitable for the entrance of
comburent air, a combustion chamber for the solid fuel
and an exit aperture for the fumes produced in the com-
bustion chamber.
[0027] According to a characteristic feature of the
present invention, the method comprises a step of meas-
uring the flow rate of the comburent air.
[0028] According to another characteristic feature of
the present invention, an adjustment step follows the
measuring step, during which control means, of the de-
vice itself and/or of the heating apparatus in which the
device is installed, are able to command motorized
means to expel the fumes and/or to feed the solid fuel,
depending on the flow rate of comburent air measured
during the measuring step.
[0029] The method of the present invention provides
to memorize, in memorization means of the control
means, at least an electronic data base comprising one
or more tables which comprise values of the flow rate of
incoming comburent air, predetermined experimentally
for each specific heating apparatus or series of heating
apparatuses associated with a plurality of indexes cor-
related to the quality of combustion in the combustion
chamber of the specific heating apparatus or series of
heating apparatuses. Moreover the adjustment step pro-
vides to command the motorized expulsion means and/or
motorized feed means depending on the outcome of a
comparison between the indication of air flow rate sup-
plied on each occasion during the measuring step and
the index correlated to the quality of the combustion in
the combustion chamber associated, in the tables, with
the indication of air flow rate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] These and other characteristics of the present
invention will become apparent from the following de-
scription of a preferential form of embodiment, given as
a non-restrictive example with reference to the attached
drawings wherein:

- fig. 1 is a lateral view, schematized and sectioned,
of a device according to the present invention, in-
stalled in a heating apparatus;

- fig. 2 is an enlarged detail of the device in fig. 1.

DETAILED DESCRIPTION OF A PREFERENTIAL 
FORM OF EMBODIMENT

[0031] With reference to fig.1, a device 10 according
to the present invention is installed in a solid fuel heating
apparatus 11, which in this case, given as a non-restric-
tive example, is a biomass stove, for example of the wood
pellet type, to control the combustion. In the following
description, for ease of explanation, the heating appara-
tus will be referred to as a stove 11, however the present
description shall also apply for other types of heating ap-
paratuses. The stove 11 comprises a circuit 13 for the
comburent air and fumes, which extends from an en-
trance aperture 15 to an exit aperture 22, according to a
flow indicated by F. The stove 11 also comprises a com-
bustion chamber 17, an entrance pipe 27 for the combu-
rent air, located below the latter, and a fan 21, or equiv-
alent motorized expulsion means, for the extraction of
the fumes, located in an exit pipe 37 of the fumes, in
proximity to the exit aperture 22. The combustion cham-
ber 17 comprises a brazier 19 provided with through
holes 20, through which, by depression, comburent air
enters coming from the entrance pipe 27.
[0032] The stove 11 also comprises motorized feed
means 23, suitable to introduce the pellets into the brazier
19 and in this case consisting of an Archimedean screw
24 connected to an electric motor 26.
[0033] The device 10 comprises measuring means, in
this case static, to measure the flow rate of the incoming
comburent air, which comprise means to perturb the flow
of air along the entrance pipe 27, configured to be passed
through by the whole flow F of incoming comburent air
from the entrance aperture 15 along the entrance pipe
27. In a variant embodiment, the perturbation means
comprise a diaphragm, or calibrated mouth 29, of an an-
nular shape (figs. 1 and 2), disposed inside the entrance
pipe 27 and conformed so as to reduce the transverse
section thereof. In the variant with a diaphragm, a nar-
rowing in the entrance pipe 27 is defined, generating a
localized loss of load in the narrow zone. The pressure,
in particular, will be higher upstream of the diaphragm
29 and lower downstream of the diaphragm 29. Measur-
ing the difference in pressure between upstream and
downstream, normally proportional to the square of the
speed through the diaphragm 29, the flow rate can be
calculated. The specific solution with the diaphragm 29
has an optimum precision, in the order of 0.5% of the
measurement and it adapts to measurements of very
small flow rates, in the order of some cm3/hr up to very
big ones, in the order of thousands of m3/hr. The meas-
uring means also comprise a pressure gauge 35, which
is disposed in proximity to the perturbation means, in this
case exemplified by the diaphragm 29, outside the en-
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trance pipe 27, to measure the pressure of the comburent
air by means of two tubes 31 and 32, located upstream
and respectively downstream of the perturbation means,
in this case exemplified by the diaphragm 29. The pres-
sure measurer 35 in this case is suitable to measure a
difference in pressure comprised between about 0 Pa
and about 500 Pa.
[0034] An electronic control unit 25, or other electronic
control means, for example a suitable electronic control
card, is electrically connected to the pressure gauge 35,
is able to supply an indication of the actual speed, and
therefore the actual flow rate of the comburent air in the
entrance pipe 27, on the basis of the difference in pres-
sure measured by the pressure gauge 35.
[0035] In some forms of embodiment of the present
invention, the pressure gauge 35 is integrated into the
electronic control unit 25. Advantageously, the pressure
gauge 35 makes a digital signal available, correlated to
the measurement, which is directly usable by the elec-
tronic control unit 25.
[0036] According to one form of embodiment, the elec-
tronic control unit 25 comprises memorization means 16
which include at least an electronic data base comprising
one or more tables which comprise values of flow rate of
incoming comburent air predetermined experimentally,
in the design or construction step, for each specific heat-
ing apparatus 11 or series of heating apparatuses 11 and
associated with a plurality of indexes correlated to the
quality of the combustion in the combustion chamber 17
of the specific heating apparatus 11 or series of heating
apparatuses 11.
[0037] The electronic control unit 25 is configured to
command the fan 21 and/or the motorized feed means
23 depending on the outcome of a comparison between
the indication of the flow rate of air supplied on each
occasion by the pressure gauge 35 and the index corre-
lated to the quality of the combustion in the combustion
chamber 17 associated in the tables with the indication
of flow rate of air.
[0038] The device 10 described heretofore functions
as follows.
[0039] The electronic control unit 25 commands the
electric motor 26 of the Archimedean screw 23 so as to
selectively adjust the flow rate of the pellets introduced
into the brazier 19 and, on the basis of that rate, also
establishes the flow rate of the comburent air needed,
depending on the comparison carried out with the data
included in the memorization means 16 in order to opti-
mize the combustion of the pellets inside the combustion
chamber 17. The same electronic control unit 25 is also
able to verify, in continuous mode, the actual flow rate of
the comburent air introduced through the entrance pipe
27, by means of the pressure gauge 35 and to vary, if
necessary, the functioning power of the fan 21 so as to
keep the flow rate of the incoming comburent air constant,
at the pre-established value, depending on the data in-
cluded in the memorization means 16.
[0040] In the case where a possible obstacle in the

circuit 13, for example an obstruction of the through holes
20 of the brazier 19, caused by the pellets themselves,
or other, causes a loss of load and therefore a reduction
in the actual flow rate of incoming comburent air, the elec-
tronic control unit 25 is able to intervene, increasing the
power supplied to the fan 21 in order to increase the
suction and therefore return the flow rate of comburent
air to the pre-established value.
[0041] It is clear that modifications and/or additions of
parts may be made to the device to control combustion
as described heretofore, without departing from the field
and scope of the present invention.
[0042] For example, in alternative variants of the
present invention, the perturbation means may consist
of an "S" conformation of the entrance pipe, or by a nar-
rowing in section of a different or irregular shape, or other
means able to determine a perturbation as homogeneous
as possible in the flow of comburent air entering the stove
which determines a difference in pressure which can be
measured and associated with an index of quantity of
incoming comburent air.
[0043] In another variant of the present invention, the
entrance pipe 27 can be ducted in the exit pipe 37 of the
fumes, achieving a configuration of concentric double
tubes.

Claims

1. Solid fuel heating apparatus, comprising an entrance
aperture (15) suitable for the entrance of comburent
air, a combustion chamber (17) configured for com-
bustion of said solid fuel, an entrance pipe (27) dis-
posed between said entrance aperture (15) and said
combustion chamber (17), and an exit aperture for
the fumes produced in said combustion chamber
(17), said heating apparatus comprising a combus-
tion control device (10) to control solid fuel combus-
tion, said combustion control device (10) comprising:

- measuring means suitable to directly supply
an indication of the flow rate of said incoming
comburent air and disposed in proximity to said
entrance aperture (15), said measuring means
comprising means (29) to create a perturbation
in the flow (F) of comburent air along said en-
trance pipe (27), configured to be passed
through by the whole flow (F) of comburent air
entering from the entrance aperture (15) along
the entrance pipe (27) and a pressure gauge
(35), applied to said entrance pipe (27), to meas-
ure the difference in pressure of said comburent
air upstream and downstream of said perturba-
tion means (29);
- control means (25) of the electronic type asso-
ciated to said measuring means (29, 35) to com-
mand motorized expulsion means (21), suitable
to selectively force the expulsion of the fumes

7 8 



EP 2 489 933 B1

6

5

10

15

20

25

30

35

40

45

50

55

through said exit aperture of the fumes (22), and
motorized feed means (23), configured to selec-
tively feed said solid fuel into said combustion
chamber (17);

wherein said control means (25) comprise memori-
zation means (16) which include at least an electron-
ic data base comprising one or more tables which
comprise flow rate values of the incoming comburent
air, measured experimentally for said solid heating
apparatus (11) in conditions of optimal combustion
associated with a plurality of indexes correlated to
the quality of the combustion in the combustion
chamber (17) of the solid heating apparatus (11),
said control means (25) being configured to com-
mand said motorized expulsion means (21) and mo-
torized feed means (23) as a function of the outcome
of a comparison between the indication of the air flow
rate supplied on each occasion by the measurement
means (29, 35) and the index correlated to the quality
of the combustion in the combustion chamber (17)
associated in said tables with said indication of the
air flow rate,
wherein said control means (25) are configured for
verifying in continuous mode the actual flow rate of
the comburent air introduced through the entrance
pipe (27) and to vary, if needed, the functioning pow-
er of the motorized expulsion means (21) so as to
keep the flow rate of the incoming comburent air con-
stant, at the pre-established value, depending on the
data included in the memorization means (16) and
further wherein said control means (25) are config-
ured for selectively adjust the flow rate of the solid
fuel into the combustion chamber (17) and are con-
figured to establish the flow rate of the comburent
air needed depending on the comparison carried out
with the data included in the memorization means
(16) in order to optimize the combustion of the solid
fuel inside the combustion chamber (17).

2. Apparatus as in claim 1, characterized in that said
perturbation means comprise a diaphragm (29)
which defines a narrowing of the cross section of
said entrance pipe (27).

3. Apparatus as in claim 2, characterized in that said
pressure gauge (35) is suitable to measure a differ-
ence in pressure comprised between about 0 Pa and
about 500 Pa.

4. Apparatus as in any claim hereinbefore, character-
ized in that the pressure gauge (35) is associated
with two tubes (31, 32) both directly connection with
the inside of the entrance pipe (27), of which a first
tube (31) is disposed upstream of the perturbation
means (29) and a second tube (32) is disposed
downstream of the perturbation means (29).

5. Apparatus as in any claim hereinbefore, character-
ized in that the combustion chamber (17) comprises
a brazier (19) configured for receiving solid fuel from
the motorized feed means (23) and provided with
through holes (20), through which, by depression
provided by the motorized expulsion means (21),
comburent air enters coming from the entrance pipe
(27).

6. Apparatus as in any claim hereinbefore, character-
ized in that the motorized feed means (23) consist
of an Archimedean screw (24) connected to an elec-
tric motor (26).

7. Method to control solid fuel combustion in a solid fuel
heating apparatus (11), having an entrance aperture
(15) suitable for the entrance of comburent air, a
combustion chamber (17) for said solid fuel and an
exit aperture for the fumes (22) produced in said
combustion chamber (17), the method comprising:

- a step of measuring the flow rate of said in-
coming comburent air in proximity to said en-
trance aperture (15), the measuring step com-
prising a perturbation of the flow (F) of combu-
rent air along said entrance pipe (27) and a
measurement of the difference in pressure of
said comburent air upstream and downstream
of said perturbation;
- an adjustment step, subsequent to said meas-
uring step, in which control means (25) com-
mand motorized expulsion means (21) in order
to selectively force the expulsion of the fumes
through said exit aperture of the fumes (22), and
motorized feed means (23), in order to selec-
tively feed said solid fuel into said combustion
chamber (17), as a function of the flow rate of
the comburent air measured in said measuring
step;

said method providing to memorize, in memorization
means (16) of said control means (25), at least an
electronic data base comprising one or more tables
which comprise values of the flow rate of incoming
comburent air, experimentally measured for said sol-
id heating apparatus (11) in conditions of optimal
combustion associated with a plurality of indexes
correlated to the quality of the combustion in the com-
bustion chamber (17) of the solid heating apparatus
(11);
wherein said adjustment step provides to command
said motorized expulsion means (21) and motorized
feed means (23) as a function of the outcome of a
comparison between the indication of air flow rate
supplied on each occasion during the measuring
step and the index correlated to the quality of the
combustion in the combustion chamber (17) associ-
ated, in said tables, with said indication of air flow
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rate;
wherein said control means (25) verify in continuous
mode the actual flow rate of the comburent air intro-
duced through the entrance pipe (27) and vary, if
needed, the functioning power of the motorized ex-
pulsion means (21) so as to keep the flow rate of the
incoming comburent air constant, at the pre-estab-
lished value, depending on the data included in the
memorization means (16); and
further wherein said control means (25) selectively
adjust the flow rate of the solid fuel into the combus-
tion chamber (17) and establish the flow rate of the
comburent air needed depending on the comparison
carried out with the data included in the memoriza-
tion means (16) in order to optimize the combustion
of the solid fuel inside the combustion chamber (17).

8. Method as in claim 7, characterized in that, in the
case a loss of load and reduction of the actual flow
rate of incoming comburent air is detected, said con-
trol means (25) increase the power supplied to the
motorized expulsion means (21) in order to increase
the suction and return the flow rate of comburent air
to the pre-established value.

Patentansprüche

1. Heizvorrichtung für feste Brennstoffe, umfassend ei-
ne Einlassöffnung (15), die für den Einlass von
Brennluft geeignet ist, eine Brennkammer (17), die
für die Verbrennung des festen Brennstoffs ausge-
legt ist, ein Einlassrohr (27), das zwischen der Ein-
lassöffnung (15) und der Brennkammer (17) ange-
ordnet ist, und eine Auslassöffnung für die Abgase,
die in der Brennkammer (17) erzeugt werden, wobei
die Heizvorrichtung eine Verbrennungsregelungs-
vorrichtung (10) zur Regelung der Verbrennung des
festen Brennstoffs umfasst, wobei die Verbren-
nungsregelungsvorrichtung (10) umfasst:

- Messmittel, die dafür geeignet sind, eine An-
gabe der Durchflussmenge der eintretenden
Brennluft direkt zu liefern, und die in der Nähe
der Einlassöffnung (15) angeordnet sind, wobei
die Messmittel Mittel (29) zur Erzeugung einer
Störung in der Strömung (F) von Brennluft ent-
lang des Einlassrohres (27), die dafür ausgelegt
sind, vom ganzen Strom (F) der Brennluft, die
von der Einlassöffnung (15) entlang des Ein-
lassrohres (27) eintritt, durchströmt zu werden,
und einen Druckmesser (35), der auf dem Ein-
lassrohr (27) angebracht wird, um den Druck-
unterschied der Brennluft stromauf und stromab
der Störungsmittel (29) zu messen, umfassen;
- Steuerungsmittel (25) des elektronischen
Typs, die mit den Messmitteln (29, 35) verbun-
den sind, um motorisch angetriebene

Ausstoßmittel (21), die dafür geeignet sind, den
Ausstoß der Abgase durch die Abgas-Auslass-
öffnung (22) selektiv zu zwingen, und motorisch
angetriebene Zufuhrmittel (23), die dafür geeig-
net sind, der Brennkammer (17) den festen
Brennstoff selektiv zuzuführen, zu steuern;

worin die Steuerungsmittel (25) Speicherungsmittel
(16) umfassen, die zumindest eine elektronische Da-
tenbank umfassen, die eine oder mehrere Tabellen
umfasst, die Durchflusswerte der eintretenden
Brennluft enthalten, die für die Feststoff-Heizvorrich-
tung (11) unter Bedingungen optimaler Verbrennung
experimentell gemessen sind, die mit einer Vielzahl
von Indexen verbunden sind, die mit der Qualität der
Verbrennung in der Brennkammer (17) der Feststoff-
Heizvorrichtung (11) korreliert sind, wobei die Steu-
erungsmittel (25) dafür ausgelegt sind, die motorisch
angetriebenen Ausstoßmittel (21) und die motorisch
angetriebenen Zufuhrmittel (23) in Abhängigkeit von
dem Ergebnis eines Vergleichs zwischen der Anga-
be des Luft-Durchflusses, die jedes Mal von den
Messmitteln (29, 35) geliefert wird, und dem Index,
der mit der Qualität der Verbrennung in der Brenn-
kammer (17) korreliert ist, der in den Tabellen mit
der Angabe des Luft-Durchflusses verbunden ist, zu
steuern,
worin die Steuerungsmittel (25) dafür ausgelegt
sind, in kontinuierlicher Weise den tatsächlichen
Durchfluss der Brennluft zu überprüfen, die durch
das Einlassrohr (27) eingeführt wird, und, falls erfor-
derlich, die Funktionsleistung der motorisch ange-
triebenen Ausstoßmittel (21) zu ändern, um den
Durchfluss der eintretenden Brennluft, auf dem vor-
her bestimmten Wert, je nach den Daten, die in den
Speicherungsmitteln (16) umfasst sind, konstant zu
halten, und
ferner worin die Steuerungsmittel (25) dafür ausge-
legt sind, den Durchfluss des festen Brennstoffs in
die Brennkammer (17) hinein selektiv einzustellen,
und dafür ausgelegt sind, den Durchfluss der erfor-
derlichen Brennluft aufgrund des Vergleichs festzu-
setzen, der mit den Daten vorgenommen wird, die
in den Speicherungsmitteln (16) umfasst sind, um
die Verbrennung des festen Brennstoffs innerhalb
der Brennkammer (17) zu optimieren.

2. Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Störungsmittel eine Membran
(29) umfassen, die eine Verengung des Quer-
schnitts des Einlassrohres (27) definiert.

3. Vorrichtung nach Anspruch 2, dadurch gekenn-
zeichnet, dass der Druckmesser (35) dazu geeignet
ist, einen Druckunterschied zwischen ungefähr 0 Pa
und ungefähr 500 Pa zu messen.

4. Vorrichtung nach einem der vorhergehenden An-
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sprüche, dadurch gekennzeichnet, dass der
Druckmesser (35) mit zwei Rohren (31, 32) verbun-
den ist, die beide mit dem Inneren des Einlassrohres
(27) direkt in Verbindung stehen, von denen ein ers-
tes Rohr (31) stromauf der Störungsmittel (29) an-
geordnet ist und ein zweites Rohr (32) stromab der
Störungsmittel (29) angeordnet ist.

5. Vorrichtung nach einem der vorhergehenden An-
sprüche, dadurch gekennzeichnet, dass die
Brennkammer (17) einen Kohlenbecken (19) um-
fasst, der dafür ausgelegt ist, festen Brennstoff von
den motorisch angetriebenen Zufuhrmitteln (23) zu
empfangen, und mit Durchgangslöchern (20) verse-
hen ist, durch welche, durch Unterdruck, der von den
motorisch angetriebenen Ausstoßmitteln (21) gelie-
fert wird, die Brennluft, die von dem Einlassrohr (27)
kommt, eintritt.

6. Vorrichtung nach einem der vorhergehenden An-
sprüche, dadurch gekennzeichnet, dass die mo-
torisch angetriebenen Zufuhrmittel (23) aus einer ar-
chimedischen Schraube (24) bestehen, die mit ei-
nem Elektromotor (26) verbunden ist.

7. Verfahren zur Regelung der Verbrennung eines fes-
ten Brennstoffs in einer Heizvorrichtung (11) für feste
Brennstoffe mit einer Einlassöffnung (15), die für den
Einlass von Brennluft geeignet ist, mit einer Brenn-
kammer (17) für den festen Brennstoff und mit einer
Auslassöffnung für die Abgase (22), die in der Brenn-
kammer (17) erzeugt werden, wobei das Verfahren
umfasst:

- einen Schritt des Messens der Durchflussmen-
ge der eintretenden Brennluft in der Nähe der
Einlassöffnung (15), wobei der Messschritt eine
Störung der Strömung (F) von Brennluft entlang
des Einlassrohres (27) und eine Messung des
Druckunterschieds der Brennluft stromauf und
stromab der Störung umfasst;
- einen Einstellschritt, der dem Messschritt folgt,
in dem Steuerungsmittel (25) motorisch ange-
triebene Ausstoßmittel (21) steuern, um den
Ausstoß der Abgase durch die Abgas-Auslass-
öffnung (22) selektiv zu zwingen, und motorisch
angetriebene Zufuhrmittel (23) steuern, um der
Brennkammer (17) den festen Brennstoff selek-
tiv, in Abhängigkeit von der Durchflussmenge
der Brennluft, die im Messschritt gemessen
wird, zuzuführen;

wobei das Verfahren vorsieht, in Speicherungsmit-
teln (16) der Steuerungsmittel (25) zumindest eine
elektronische Datenbank, die eine oder mehrere Ta-
bellen umfasst, die Durchflusswerte der eintreten-
den Brennluft enthalten, die für die Feststoff-Heiz-
vorrichtung (11) unter Bedingungen optimaler Ver-

brennung experimentell gemessen sind, die mit ei-
ner Vielzahl von Indexen verbunden sind, die mit der
Qualität der Verbrennung in der Brennkammer (17)
der Feststoff-Heizvorrichtung (11) korreliert sind, zu
speichern;
worin der Einstellschritt vorsieht, die motorisch an-
getriebenen Ausstoßmittel (21) und die motorisch
angetriebenen Zufuhrmittel (23) in Abhängigkeit von
dem Ergebnis eines Vergleichs zwischen der Anga-
be des Luft-Durchflusses, die jedes Mal während des
Messschrittes geliefert wird, und dem Index, der mit
der Qualität der Verbrennung in der Brennkammer
(17) korreliert ist, der in den Tabellen mit der Angabe
des Luft-Durchflusses verbunden ist, zu steuern;
worin die Steuerungsmittel (25) in kontinuierlicher
Weise den tatsächlichen Durchfluss der Brennluft
überprüfen, die durch das Einlassrohr (27) einge-
führt wird, und, falls erforderlich, die Funktionsleis-
tung der motorisch angetriebenen Ausstoßmittel
(21) ändern, um den Durchfluss der eintretenden
Brennluft, auf dem vorher bestimmten Wert, je nach
den Daten, die in den Speicherungsmitteln (16) um-
fasst sind, konstant zu halten; und
ferner worin die Steuerungsmittel (25) den Durch-
fluss des festen Brennstoffs in die Brennkammer
(17) hinein selektiv einstellen und den Durchfluss
der erforderlichen Brennluft aufgrund des Vergleichs
festsetzen, der mit den Daten vorgenommen wird,
die in den Speicherungsmitteln (16) umfasst sind,
um die Verbrennung des festen Brennstoffs inner-
halb der Brennkammer (17) zu optimieren.

8. Verfahren nach Anspruch 7, dadurch gekenn-
zeichnet, dass, für den Fall, dass ein Ladungsaus-
fall und eine Verringerung der tatsächlichen Durch-
flussmenge der eintretenden Brennluft ermittelt wer-
den, die Steuerungsmittel (25) die Leistung erhöhen,
die den motorisch angetriebenen Ausstoßmitteln
(21) geliefert wird, um die Ansaugung zu erhöhen
und die Durchflussmenge der Brennluft zum vorher
bestimmten Wert zurückzubringen.

Revendications

1. Appareil de chauffage à combustible solide, com-
prenant une ouverture d’entrée (15) appropriée pour
l’entrée d’air comburant, une chambre de combus-
tion (17) configurée pour la combustion dudit com-
bustible solide, un tuyau d’entrée (27) disposé entre
ladite ouverture d’entrée (15) et ladite chambre de
combustion (17), et une ouverture de sortie pour les
fumées produites dans ladite chambre de combus-
tion (17), ledit appareil de chauffage comprenant un
dispositif (10) de commande de la combustion pour
commander la combustion du combustible solide,
ledit dispositif (10) de commande de la combustion
comprenant :
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- des moyens de mesure adaptés pour fournir
directement une indication du débit dudit air
comburant entrant et disposés à proximité de
ladite ouverture d’entrée (15), lesdits moyens
de mesure comprenant des moyens (29) pour
créer une perturbation dans le flux (F) d’air com-
burant le long dudit tuyau d’entrée (27), confi-
guré pour être traversé par l’ensemble du flux
(F) d’air comburant entrant par l’ouverture d’en-
trée (15) le long du tuyau d’entrée (27) et un
manomètre (35), appliqué audit tuyau d’entrée
(27), pour mesurer la différence de pression du-
dit air comburant en amont et en aval desdits
moyens de perturbation (29) ;
- des moyens de commande (25) du type élec-
tronique associés auxdits moyens de mesure
(29, 35) pour commander des moyens d’expul-
sion (21) motorisés, adaptés pour forcer sélec-
tivement l’expulsion des fumées à travers ladite
ouverture (22) de sortie des fumées, et des
moyens d’alimentation (23) motorisés, configu-
rés pour alimenter sélectivement ledit combus-
tible solide dans ladite chambre de combustion
(17) ;

lesdits moyens de commande (25) comprenant des
moyens de mémorisation (16) qui comprennent au
moins une base de données électronique compre-
nant une ou plusieurs tables qui comprennent des
valeurs de débit de l’air comburant entrant, mesu-
rées expérimentalement pour ledit appareil de
chauffage (11) à combustible solide dans des con-
ditions de combustion optimale associées à une plu-
ralité d’indices corrélés à la qualité de la combustion
dans la chambre de combustion (17) de l’appareil
de chauffage (11) à combustible solide, lesdits
moyens de commande (25) étant configurés pour
commander lesdits moyens d’expulsion (21) moto-
risés et lesdits moyens d’alimentation (23) motorisés
en fonction du résultat d’une comparaison entre l’in-
dication du débit d’air fourni à chaque fois par les
moyens de mesure (29, 35) et l’indice corrélé à la
qualité de la combustion dans la chambre de com-
bustion (17) associé dans lesdites tables à ladite in-
dication du débit d’air,
lesdits moyens de commande (25) étant configurés
pour vérifier en mode continu le débit réel de l’air
comburant introduit par le tuyau d’entrée (27) et pour
faire varier, si nécessaire, la puissance de fonction-
nement des moyens d’expulsion (21) motorisés de
manière à maintenir constant le débit de l’air com-
burant entrant, à la valeur préétablie, en fonction des
données incluses dans les moyens de mémorisation
(16), et
en outre, lesdits moyens de commande (25) étant
configurés pour ajuster sélectivement le débit du
combustible solide dans la chambre de combustion
(17) et sont configurés pour établir le débit de l’air

comburant nécessaire en fonction de la comparai-
son effectuée avec les données incluses dans les
moyens de mémorisation (16) afin d’optimiser la
combustion du combustible solide à l’intérieur de la
chambre de combustion (17).

2. Appareil selon la revendication 1, caractérisé en ce
que lesdits moyens de perturbation comprennent un
diaphragme (29) qui définit un rétrécissement de la
section transversale dudit tuyau d’entrée (27).

3. Appareil selon la revendication 2, caractérisé en ce
que ledit manomètre (35) est approprié pour mesu-
rer une différence de pression comprise entre envi-
ron 0 Pa et environ 500 Pa.

4. Appareil selon l’une quelconque des revendications
précédentes, caractérisé en ce que le manomètre
(35) est associé à deux tubes (31, 32) tous deux
directement reliés à l’intérieur du tube d’entrée (27),
dont un premier tube (31) est disposé en amont des
moyens de perturbation (29) et un deuxième tube
(32) est disposé en aval des moyens de perturbation
(29).

5. Appareil selon l’une quelconque des revendications
précédentes, caractérisé en ce que la chambre de
combustion (17) comprend un brasier (19) configuré
pour recevoir du combustible solide en provenance
des moyens d’alimentation (23) motorisés et muni
de trous traversants (20), à travers lesquels, par dé-
pression exercée par les moyens d’expulsion (21)
motorisés, de l’air comburant entre en provenance
du tuyau d’entrée (27).

6. Appareil selon l’une quelconque des revendications
précédentes, caractérisé en ce que le moyen d’ali-
mentation motorisé (23) est constitué d’une vis d’Ar-
chimède (24) reliée à un moteur électrique (26).

7. Procédé de commande de la combustion de com-
bustible solide dans un appareil de chauffage (11) à
combustible solide, ayant une ouverture d’entrée
(15) appropriée pour l’entrée d’air comburant, une
chambre de combustion (17) pour ledit combustible
solide et une ouverture de sortie pour les fumées
(22) produites dans ladite chambre de combustion
(17), le procédé comprenant :

- une étape de mesure du débit dudit air com-
burant entrant à proximité de ladite ouverture
d’entrée (15), l’étape de mesure comprenant
une perturbation du flux (F) d’air comburant le
long dudit tuyau d’entrée (27) et une mesure de
la différence de pression dudit air comburant en
amont et en aval de ladite perturbation ;
- une étape de réglage, consécutive à ladite éta-
pe de mesure, dans laquelle des moyens de
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commande (25) commandent des moyens d’ex-
pulsion (21) motorisés afin de forcer sélective-
ment l’expulsion des fumées à travers ladite
ouverture (22) de sortie des fumées, et des
moyens d’alimentation (23) motorisés, afin d’ali-
menter sélectivement ledit combustible solide
dans ladite chambre de combustion (17), en
fonction du débit de l’air comburant mesuré dans
ladite étape de mesure ;

ledit procédé prévoyant de mémoriser, dans des
moyens de mémorisation (16) desdits moyens de
commande (25), au moins une base de données
électronique comprenant une ou plusieurs tables qui
comprennent des valeurs du débit d’air comburant
entrant, mesurées expérimentalement pour ledit ap-
pareil de chauffage (11) à combustible solide dans
des conditions de combustion optimale associées à
une pluralité d’indices corrélés à la qualité de la com-
bustion dans la chambre de combustion (17) de l’ap-
pareil de chauffage (11) à combustible solide ;
ladite étape de réglage prévoyant de commander
lesdits moyens d’expulsion (21) motorisés et lesdits
moyens d’alimentation (23) motorisés en fonction du
résultat d’une comparaison entre l’indication du débit
d’air fourni à chaque occasion pendant l’étape de
mesure et l’indice corrélé à la qualité de la combus-
tion dans la chambre de combustion (17) associé,
dans lesdites tables, à ladite indication de débit d’air ;
lesdits moyens de commande (25) vérifiant en mode
continu le débit réel de l’air comburant introduit par
le tuyau d’entrée (27) et faisant varier, si nécessaire,
la puissance de fonctionnement des moyens d’ex-
pulsion (21) motorisés de manière à maintenir cons-
tant le débit de l’air comburant entrant, à la valeur
préétablie, en fonction des données incluses dans
les moyens de mémorisation (16) ; et
en outre, lesdits moyens de commande (25) réglant
sélectivement le débit du combustible solide dans la
chambre de combustion (17) et établissant le débit
de l’air comburant nécessaire en fonction de la com-
paraison effectuée avec les données incluses dans
les moyens de mémorisation (16) afin d’optimiser la
combustion du combustible solide à l’intérieur de la
chambre de combustion (17).

8. Procédé selon la revendication 7, caractérisé en ce
que, dans le cas où une perte de charge et une ré-
duction du débit réel de l’air comburant entrant sont
détectées, lesdits moyens de commande (25) aug-
mentent la puissance fournie aux moyens d’expul-
sion (21) motorisés afin d’augmenter l’aspiration et
de ramener le débit de l’air comburant à la valeur
préétablie.
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