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Description

Field of application

[0001] The present invention regards a fuel oven and
an operating method for said oven, according to the pre-
amble of the relative independent claims.
[0002] The present oven and method are intended to
be advantageously employed in multiple fields, such as
in the food sector for cooking, drying, desiccating and
heat cycles, or in the field of electronics for drying, des-
iccating and thermal treatments of components, or for
thermal treatments on metals with heat cycles.
[0003] Advantageously, the present oven and method
are intended to be used in the food field for cooking foods,
in particular foods for human consumption. Preferably,
the present oven is intended to be employed in a profes-
sional environment, e.g. in the restaurant/catering, gas-
tronomy, confectionary and bakery sectors.

State of the art

[0004] Fuel ovens, as described e.g. in WO
2006/120717 A1, are used for living buildings, warehous-
es and swimming pools. Furthermore, fuel ovens are also
known on the market that are employed generally for
cooking, drying, desiccating and heat cycles. Such ovens
use fuel burners coupled to combustion chambers having
the purpose of generating mainly hot or overheated air.
[0005] Such ovens of known type conventionally com-
prise a thermally-insulated chamber in which the material
to be treated is inserted; such chamber is equipped with
the following accessories: systems for transport and
movement, for ventilation and treatment of the air includ-
ing heating, dehumidification or humidification.
[0006] The heating is normally executed with hot air
generators fed with fuel (methane, LPG, diesel) with in-
direct exchange, placed outside the treatment chamber
and usually provided with blown-air burners.
[0007] In practice, these ovens have the drawback of
ensuring the thermal load necessary for the treatment of
the material only by means of high flow rates of hot air
produced by the external generators, introduced in a
forced manner into the chamber by means of external
fans which however require high electric power in order
to ensure high air flow rates.
[0008] A further drawback of the above-described fuel
ovens of known type lies in the fact that the high speed
of the process air, tied to the considerable flow rate that
passes through the narrow sections of the chamber, gen-
erates air currents on the material to be thermally treated
that are not always desirable for the heat cycle thereof.
[0009] A further drawback of the above-described fuel
ovens of known type lies in the fact that the heating via
irradiation of the material cannot be employed inside the
treatment chamber, since the high-temperature combus-
tion chamber of the hot air generators - which should
irradiate directly on the material - is instead situated out-

side the treatment chamber itself, actually making it im-
possible to attain all those heat cycles where the thermal
irradiation of the material is requested.
[0010] A further drawback of the above-described fuel
ovens of known type lies in the fact that the hot air gen-
erators, in particular the burners, cause a strong increase
of the temperature in the technical space where the gen-
erators are housed, with consequent problems in access-
ing the technical space and in generator efficiency.
[0011] A further drawback of the above-described fuel
ovens of known type lies in the fact that such ovens gen-
erate a high amount of NOx in particular due to the high
temperature of the combustion gases produced by the
burners of the air generators.

Presentation of the invention

[0012] Therefore, in such context, the main object of
the present invention is to overcome the abovementioned
drawbacks of the prior art, by providing a fuel oven ca-
pable of attaining a suitable thermal control of the housing
chamber of the burners, especially ensuring the cooling
thereof.
[0013] Further object of the present invention is to have
a fuel oven capable of having, in the thermal processes
within the treatment chamber, heat exchange both due
to irradiation and via convection, or only one of the two.
[0014] Further object of the present invention is to have
a fuel oven capable of using, within the treatment cham-
ber, heat exchangers having mainly longitudinal exten-
sion with shape and size such to render the thermal treat-
ment on the material as effective as possible. Further
object of the present invention is to have an operating
method for a fuel oven, based on the use of multi-gas
burners with forced suction provided with a combustion
product recirculation system, effectively couplable to any
geometric shape of the radiant-convective heat exchang-
ers and such to ensure and maintain a high combustion
efficiency and low NOx emissions over a wide thermal
work power range.
[0015] Further object of the present invention is to have
an operating method for a fuel oven based on the use of
burners, preferably multi-gas with forced suction, asso-
ciated with a system for suctioning ambient air in order
to draw air from the housing chamber of the aforesaid
burners, especially ensuring the cooling of such chamber
since the air comes from outside. Further object of the
present invention is to have an operating method for a
fuel oven based on the use of burners, preferably multi-
gas with forced suction, provided with a system for recir-
culating the combustion products that is integrated with
the suction system of ambient air that is even introduced
into the burner fume recirculation, thus creating a mixture
of recirculation of the combustion products at lower tem-
perature, improving the distribution of the temperature
on the first section of the exchanger and further reducing
the emissions of NOx.
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Brief description of the drawings

[0016] The technical characteristics of the invention,
according to the proposed task and objects, can be clear-
ly seen from the contents of the below-reported claims
and the advantages thereof will be more evident from the
detailed description of one embodiment, according to the
invention, illustrated as a non-limiting example, in the set
of drawing tables in which:

- fig. 1 represents a section of the fuel oven assembly;
- fig. 2 represents a section of the burner and fumes

recirculation intake;
- fig. 3 represents a section of the fumes and insuf-

flated air recirculation system.

Detailed description of a preferred embodiment

[0017] With reference to the set of drawings, reference
number 1 overall indicates a fuel oven in accordance with
a preferred embodiment of the present invention.
[0018] The oven is intended to be mainly employed for
cooking, drying, desiccating, various thermal treatments
and cycles of a general product.
[0019] Advantageously, the present fuel oven 1 is in-
tended to be used for cooking foods, in particular foods
for human consumption. Preferably, the oven 1 is intend-
ed to be used in a professional environment, e.g. in the
restaurant-catering, gastronomy, confectionary and bak-
ery sectors.
[0020] In accordance with the embodiment illustrated
in the enclosed figures, the oven 1 comprises a hollow
containment body 2, which delimits at its interior a heat
treatment chamber 3 in which a product to be treated is
susceptible of being arranged.
[0021] Preferably, the containment body 2 of the oven
1 has substantially box-like form and comprises a lower
wall and an upper wall parallel to and facing each other,
and two lateral walls placed to connect the upper and
lower walls. Such walls together delimit the aforesaid
heat treatment chamber 3.
[0022] The containment body 2 also comprises a bot-
tom wall fixed to the upper, lower and lateral walls, as a
rear closure of the heat treatment chamber 3.
[0023] In addition, the containment body 2 is provided
with an access opening to the heat treatment chamber
3, such opening preferably positioned opposite the bot-
tom wall of the containment body 2 itself.
[0024] Advantageously, the oven 1 comprises a door
which is hinged to the containment body 2 and is movable
between a closure position, in which it obstructs the ac-
cess opening, and an open position, in which the access
opening is free of the door in order to allow the introduc-
tion and extraction of the products to be treated (such as
foods) in and by the heat treatment chamber 3.
[0025] Advantageously, the containment body 2 com-
prises panels of sandwich type able to ensure a good
thermal insulation between the internal temperatures of

the treatment chamber 3 and the external environment
9, as well as support the material to be treated and all
the accessories for heating, dehumidification or humidi-
fication, in addition to the transport, movement, ventila-
tion and treatment of the process air.
[0026] In addition, the oven 1 comprises a radiant tube
4 extending inside the heat treatment chamber 3 between
an inlet opening 5 thereof, arranged at a first passage of
the containment body 2, and an outlet opening 6 thereof,
arranged at a second passage of the containment body 2.
[0027] Advantageously, the radiant tube 4 is made with
a continuous tube that can have circular, square or rec-
tangular profile, assuming configurations that are coil-
like, "comb"-like, or of any other shape necessary for the
thermal treatment of the material and compatible with the
space available.
[0028] The present oven 1 also comprises a housing
chamber 7, thermally insulated from the heat treatment
chamber 3 and provided with at least one ventilation
opening 8 through which the housing chamber 7 is sus-
ceptible of being connected with an external environment
9. Advantageously, the housing chamber 7 is delimited
by a structure that is not necessarily thermally insulated,
with masonry or sandwich panels, more or less open to-
wards the external environment 9, at most even fully open
towards the external environment 9. Preferably, the con-
tainment body 2 (which delimits the heat treatment cham-
ber 3) is provided with at least one insulated wall 10
(which for example constitutes the aforesaid bottom wall
of the containment body 2 itself) positioned so as to sep-
arate the heat treatment chamber 3 and the housing
chamber 7. More in detail, such wall 10 must ensure, at
the passage openings 5 and 6 of the radiant tube 4 in
the treatment chamber 3, protection from the high tem-
peratures of the radiant tube 4 itself.
[0029] The oven 1 according to the present invention
comprises a burner 11 arranged in the housing chamber
7, intended to burn a combustive mixture formed by the
fuel 12 and air 13, in order to generate combustion gases
14 at high temperature, and provided with a dispensing
head 16 fluidically connected with the inlet opening 5 of
the radiant tube 4 in order to introduce the aforesaid com-
bustion gases inside the latter.
[0030] More in detail, preferably, the burner 11 is con-
tained in a suitable metallic body 15, which also contains
all the accessories, such as gas valves, air manostat,
regulation and control unit (per se known to the man
skilled in the art and therefore not described in detail).
[0031] In operation, the combustion gases, which are
introduced by the dispensing head 16 of the burner 11
into the inlet opening 5 of the radiant tube 4, traverse the
latter, transferring heat to the walls of the radiant tube 4
itself. Such heat is then irradiated into the heat treatment
chamber 3, especially heating the air inside the latter in
order to heat and thermally treat the product arranged
inside the heat treatment chamber 3 itself.
[0032] In particular, the connection from the dispens-
ing head 16 of the burner 11 to the inlet opening 5 of the
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radiant tube 4 is made with mechanical fixing systems
17, preferably of flange type, arranged for the disconnec-
tion, possible maintenance or substitution of the radiant
tube 4 or of the components physically connected to the
radiant tube 4 itself which are situated inside the housing
chamber 7.
[0033] In addition, the oven 1 comprises suction means
18 arranged in the housing chamber 7, provided with a
suction mouth 25 fluidically connected with the outlet
opening 6 of the radiant tube 4 and operable to suction
the combustion gases out of the radiant tube itself. Pref-
erably, the aforesaid suction means 18 comprise a suc-
tion fan suitable for suctioning and treating combustion
products at high temperature (300°C) comprising in par-
ticular the electric motor 19 with self-cooling fan, a flange
connection system upstream 20 and downstream 21 of
the fan itself for the connection to the respective pipes.
[0034] In accordance with the idea underlying present
invention, the fuel oven 1 comprises a connection body
of tubular shape 22, positioned in the housing chamber
7 and provided with an inner channel arranged to connect
between the outlet opening 6 of the radiant tube 4 and
the suction mouth 25 of the suction means 18. The latter
are adapted to generate an internal reduced pressure in
the inner channel of the connection body 22 in order to
suction the combusted gases out of the radiant tube 4.
[0035] In addition, the connection body 22 is provided
with at least one or more insufflation openings 23 through
which the inner channel of the connection body 22 itself
is in communication with the housing chamber 3.
[0036] As a result of the internal reduced pressure gen-
erated by the suction means in the inner channel of the
connection body 22, a flow of air coming from the housing
chamber 7 is suctioned into the inner channel of the con-
nection body 22 through the aforesaid insufflation open-
ings 23.
[0037] Such air flow generates, in the housing chamber
7, an external reduced pressure which suctions, into the
housing chamber 7, air coming from the external envi-
ronment 9 through the ventilation opening 8 of the hous-
ing chamber 7 itself.
[0038] This facilitates the exchange of the air in the
housing chamber 7, preventing overheating in the same,
ensuring the suitable temperature for the correct func-
tioning of the burner 11 and of the suction means 18,
since the fresh renewal air coming from the outside 9 is
at lower temperature.
[0039] Advantageously, the suction means 18 com-
prise, in addition to the aforesaid suction mouth 25, a
delivery mouth 24 through which they emit a mixture com-
posed of the combustion gases (which exit from the ra-
diant tube 4 through the outlet 6) and the air blown into
the inner channel of the connection body 22 through the
insufflation openings 23 of the connection body itself.
Such mixture of combustion gases and air has a temper-
ature clearly lower than that of the combustion gases
exiting from the section 6 of the radiant tube 4. The oven
1 comprises a discharge pipe connected to the delivery

mouth 24 of the suction means 18 and provided with at
least one recirculation branch 26 fluidically connected
with the dispensing head 16 of the burner 11, in order to
convey a first part of the aforesaid mixture of combustion
gases and air into the dispensing head 16, mixing such
mixture with the combustion gases 14 generated in the
burner 11 in order to lower the temperature of the latter.
[0040] This prevents the overheating of the first part of
the radiant tube exchanger 4 in proximity to the inlet sec-
tion 6 of the treatment chamber 3, facilitating the uniform-
ity of the temperature along the entire radiant tube 4 ex-
changer and further reducing the NOx emissions, which
we know are tied to the combustion temperature (lower
values of the combustion temperature correspond with
lower values of the NOx emissions). Advantageously, the
discharge pipe of the oven 1 comprises an expulsion
branch 27 through which a second part of the mixture of
combustion gases and air is conveyed out of the housing
chamber 7.
[0041] Preferably, the expulsion branch 27 of the dis-
charge pipe is provided with regulation members 28
adapted to balance the flow of the combustion gases and
air between the expulsion branch 27 and the recirculation
branch 26.
[0042] Advantageously, the burner comprises a com-
bustion chamber 29 in which the combustive mixture is
burned, producing the combustion gases to be intro-
duced into the radiant tube 4 through its dispensing head
16.
[0043] In addition, the burner comprises an outer
chamber 30 which is connected to the combustion cham-
ber 29 in order to receive the combustion gases gener-
ated in the latter, and is connected to the recirculation
branch 26 of the discharge pipe in order to receive the
mixture of air and combustion gases. Such mixture is
susceptible of being mixed with the combustion gases
coming from the combustion chamber 29 of the burner
11 obtaining, in the outer chamber 30, a mixture of gas
at a reduced temperature with respect to the temperature
of the combustion gases generated in the combustion
chamber itself.
[0044] In addition, the outer chamber 30 of the burner
is connected to the dispensing head 16 in order to intro-
duce the aforesaid mixture at a reduced temperature in
said radiant tube 4.
[0045] Advantageously, the connection body 22 of the
oven 1 is provided with a control intake 31 arranged up-
stream of the insufflation openings 23 and positioned in
particular between the latter and the containment body
2 which delimits the heat treatment chamber 3. A portion
of the combustion gases which pass through the inner
channel of the connection body 22 is drawn through such
control intake 31.
[0046] In addition, the oven 1 comprises at least one
detection device connected to the control intake 31 of
the connection body 22 in order to intercept the aforesaid
portion of combustion gases in order to detect parame-
ters indicative of the operation and efficiency of the oven
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1, such as the temperature, concentrations of CO2, CO
and NOx. Advantageously, the oven 1 comprises first
ventilation means 32 arranged inside the heat treatment
chamber 3 and operable to generate a forced convective
motion of the air present in the heat treatment chamber
3, in order to facilitate the diffusion of the heat via con-
vection inside the same. Preferably, such first ventilation
means 32 comprise one or more first fans (of type per
se known to the man skilled in the art).
[0047] Advantageously, the oven 1 comprises air treat-
ment means 33, 36 operatively associated with the heat
treatment chamber 3 and operable in order to change
the degree of moisture inside the latter and/or to generate
a forced air recirculation of the air present in the heat
treatment chamber 3 itself.
[0048] Preferably, the aforesaid thermal treatment
means comprise second ventilation means 33 arranged
inside the heat treatment chamber 3 and operable to gen-
erate a forced motion of the air present in the heat treat-
ment chamber 3, in order to ensure an external air re-
newal of the treatment chamber 3 by means of introduc-
tion 34 and expulsion 35 openings made in the contain-
ment body 2. In particular, such second ventilation means
33 comprise one or more second fans (of type per se
known to the man skilled in the art).
[0049] Advantageously, the air treatment means com-
prise humidification and dehumidification apparatuses
36 (for example provided with nebulizer means of type
known to the man skilled in the art) arranged adjacent to
the containment body 2 directly in communication with
the heat treatment chamber 3, and operable to generate
a humidification or a dehumidification and renewal of the
air present in the heat treatment chamber 3 in order to
ensure the suitable degree of moisture in the treatment
chamber 3 by means of suitable adjustments of the in-
troduction 34 and expulsion 35 openings.
[0050] Also forming the object of the present invention
is an operating method for a fuel oven, in particular of
the above-described type; for the sake of simplicity, the
same reference numbers will be employed hereinbelow.
[0051] The present operating method comprises a step
for producing combustion gases at high temperature by
means of the burner 11 and a step for introducing such
combustion gases into the radiant tube 4, in which the
combustion gases are introduced by the dispensing head
16 of the burner 11 into the radiant tube 4 itself through
the inlet opening 5 of the latter.
[0052] In addition, the present method comprises a
step for suctioning the combustion gases by means of
the suction means 18, in which the combustion gases
are forced to exit from the radiant tube 4 through the
outlet opening 6 of the latter.
[0053] According to the idea underlying the present in-
vention, in the aforesaid suction step, the suction means
18 generate an internal reduced pressure in the inner
channel of the connection body 2. Such internal reduced
pressure generates a flow of air which is suctioned, from
the housing chamber 7, into the inner channel of the con-

nection body 22 through the insufflation openings 23 of
the latter, generating an external reduced pressure in the
housing chamber 7 which suctions air coming from the
external environment 9 through the ventilation opening
8 of the housing chamber 7 itself.
[0054] Advantageously, in the suction step, the flow of
air, suctioned in the inner channel of the connection body
2 through the insufflation openings 23 of the latter, is
mixed with the combustion gases (coming from the outlet
opening 6 of the radiant tube 4) generating a mixture of
air and combustion gases having temperature lower than
that of such combustion gases.
[0055] The present method also comprises a step for
recirculating the aforesaid mixture of air and combustion
gases, in which the suction means 18 convey, by means
of the recirculation branch 26 of the discharge pipe, a
first part of the mixture of air and combustion gases to
the interior of the burner 11, in which such mixture is
mixed with the combustion gases produced in the burner
11 itself, generating a mixture at a reduced temperature
with respect to the temperature of the combustion gases
generated in the burner 11. Such mixture at a reduced
temperature is introduced into the inlet opening 5 of the
radiant tube 4 through the dispensing head 16 of the burn-
er 4.
[0056] The invention thus conceived therefore attains
the pre-established objects.

Claims

1. Fuel oven (1), which comprises:

- a hollow containment body (2), which delimits
within it a heat treatment chamber (3) in which
a product to be treated is susceptible of being
arranged;
- at least one radiant tube (4) extending inside
said heat treatment chamber (3) between an in-
let opening (5) thereof, arranged at a first pas-
sage of said containment body (2), and an outlet
opening (6) thereof, arranged at a second pas-
sage of said containment body (2);
- a housing chamber (7), thermally insulated
from said heat treatment chamber (3) and pro-
vided with at least one ventilation opening (8)
through which said housing chamber (7) is sus-
ceptible of being connected with an external en-
vironment (9);
- at least one burner (11) arranged in said hous-
ing chamber (7), intended to burn a combustive
mixture for generating combustion gases at high
temperatures, and provided with at least one dis-
pensing head (16) fluidically connected with the
inlet opening (5) of said radiant tube (4) in order
to introduce said combustion gases inside the
latter;
- suction means (18) arranged in said housing
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chamber (7), provided with a suction mouth (25)
fluidically connected with the outlet opening (6)
of said radiant tube (4) and operable to suction
said combustion gases out of said radiant tube
(4);

said fuel oven (1) being characterized in that it com-
prises at least one connection body (22) of tubular
shape, positioned in said housing chamber (7) and
provided with an inner channel arranged to connect
between the outlet opening (6) of said radiant tube
(4) and the suction mouth (25) of said suction means
(18), which are adapted to generate an internal re-
duced pressure in the inner channel of said connec-
tion body (22) in order to suction said combusted
gases out of said radiant tube (4);
said connection body (22) being provided with at
least one insufflation opening (23) through which
said inner channel is in communication with said
housing chamber (7); through said insufflation open-
ing (23), as a result of said internal reduced pressure
generated by said suction means (18) in the inner
channel of said connection body (22), a flow of air
coming from said housing chamber (7) is susceptible
of being suctioned into the inner channel of said con-
nection body (22), generating an external reduced
pressure in said housing chamber (7) which suc-
tions, into said housing chamber (7), air coming from
said external environment (9) through said at least
one ventilation opening (8).

2. Fuel oven (1) according to claim 1, characterized
in that said suction means (18) comprise a delivery
mouth (24), through which said suction means (18)
are adapted to emit a mixture of said combustion
gases and said air blown into the inner channel of
said connection body (22) through said at least one
insufflation opening (23), such mixture having a tem-
perature lower than that of said combustion gases;
said oven (1) further comprising a discharge pipe
connected to the delivery mouth (24) of said suction
means (18) and provided with at least one recircu-
lation branch (26) fluidically connected with the dis-
pensing head (16) of said burner (11), in order to
convey at least one first part of said mixture of com-
bustion gases and air in said dispensing head (16),
mixing said mixture with the combustion gases gen-
erated in said burner (11) in order to lower the tem-
perature of the latter.

3. Fuel oven (1) according to claim 2, characterized
in that said discharge pipe comprises an expulsion
branch (27) through which a second part of said mix-
ture of combustion gases and air is conveyed out of
said housing chamber (7).

4. Fuel oven (1) according to claim 2 or 3, character-
ized in that said burner (11) comprises a combustion

chamber (29) in which said combustive mixture is
burned, producing said combustion gases, and an
outer chamber (30) which:

- is connected to said combustion chamber (29)
in order to receive said combustion gases gen-
erated in the latter,
- is connected to the recirculation branch (26) of
said discharge pipe in order to receive said mix-
ture of air and combustion gases, such mixture
susceptible of being mixed with said combustion
gases coming from said combustion chamber
(29), obtaining in said outer chamber (30) a mix-
ture of gas at reduced temperature with respect
to the temperature of said combustion gases
generated in said combustion chamber (30);
- is connected to the dispensing head (16) of
said burner (11) in order to introduce said mix-
ture at a reduced temperature in said radiant
tube (4).

5. Fuel oven (1) according to any one of the preceding
claims, characterized in that said connection body
(2) is provided with a control intake (31) arranged
upstream of said insufflation opening (23), and
through such control intake (23), a portion of said
combustion gases which pass through the inner
channel of said connection body (23) being suscep-
tible to be drawn;
said oven (1) comprising at least one detection de-
vice connected to said control intake (31) in order to
intercept said portion of combustion gases.

6. Fuel oven (1) according to any one of the preceding
claims, characterized in that said containment
body (2) is provided with at least one insulated wall
(10) positioned so as to separate said heat treatment
chamber (3) and said housing chamber (7).

7. Fuel oven (1) according to any one of the preceding
claims, characterized in that it comprises ventila-
tion means (32) arranged inside said heat treatment
chamber (3) and operable to generate at least one
forced convective motion of the air present in said
heat treatment chamber (3).

8. Fuel oven (1) according to any one of the preceding
claims, characterized in that it comprises air treat-
ment means (33, 36) operatively associated with
said heat treatment chamber (3) and operable in or-
der to change the degree of moisture in said heat
treatment chamber (3) and/or to generate at least
one forced air exchange of the air present in said
heat treatment chamber (3).

9. Operating method for a fuel oven according to any
one of the preceding claims, such method compris-
ing:
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- a step for producing combustion gases at high
temperature by means of said burner (11);
- a step for introducing said combustion gases
in said radiant tube (4), wherein said combustion
gases are introduced by the dispensing head
(16) of said burner (11) in said radiant tube (4)
through the inlet opening (5) of the latter;
- a step for suctioning said combustion gases
by means of said suction means (18), wherein
said combustion gases are forced to exit from
said radiant tube (4) through the outlet opening
(6) of the latter;

said method being characterized in that in said suc-
tion step, said suction means (18) generate an inter-
nal reduced pressure in the inner channel of said
connection body (23), such internal reduced pres-
sure generating a flow of air suctioned from said
housing chamber (7) in said inner channel through
said at least one insufflation opening (23) of said
connection body (23), generating in said housing
chamber (7) an external reduced pressure which
suctions, in said housing chamber (7), air coming
from said external environment (9) through said at
least one ventilation opening (8) of said housing
chamber (7).

10. Operating method, according to claim 9, for a fuel
oven according to claim 2, such method character-
ized in that in said suction step, the flow of air, suc-
tioned in the inner channel of said connection body
(22) through said at least one insufflation opening
(23), is mixed with said combustion gases, generat-
ing a mixture of air and combustion gases having
temperature lower than that of said combustion gas-
es;
said method further comprising a step for recirculat-
ing said mixture of air and combustion gases, where-
in said suction means (18) convey, by means of the
recirculation branch (26) of said discharge pipe, at
least one first part of said mixture of air and combus-
tion gases in said burner (11) wherein said mixture
is mixed with the combustion gases produced in said
burner (11), generating a mixture at a reduced tem-
perature with respect to the temperature of said com-
bustion gases generated in said burner (11), such
mixture at a reduced temperature being introduced
into said radiant tube (4).

Patentansprüche

1. Brennstoffofen (1), der Folgendes umfasst:

- einen hohlen Aufnahmekörper (2), der in sei-
nem Inneren eine Wärmebehandlungskammer
(3) begrenzt, in der ein zu behandelndes Pro-
dukt untergebracht werden kann;

- mindestens ein im Inneren der genannten Wär-
mebehandlungskammer (3) zwischen einer auf
einem ersten Durchgang des genannten Auf-
nahmekörpers (2) angeordneten eigenen Ein-
gangsöffnung (5) und einer auf einem zweiten
Durchgang des genannten Aufnahmekörper (2)
angeordneten eigenen Ausgangsöffnung (6)
verlaufendes Strahlrohr (4);
- eine thermisch von der genannten Wärmebe-
handlungskammer (3) isolierte und mit mindes-
tens einer Belüftungsöffnung (8) ausgestattete
Gehäusekammer (7), über die die genannte Ge-
häusekammer (7) mit einer Außenumgebung
(9) verbunden werden kann;
- mindestens einen in der genannten Gehäuse-
kammer (7) angeordneten Brenner (11), der da-
zu bestimmt ist, eine brandfördernde Mischung
zu verbrennen, um Verbrennungsgase bei ho-
her Temperatur zu erzeugen, und mit mindes-
tens einem für den Durchgang von Fluiden mit
der Eingangsöffnung (5) des genannten Strahl-
rohrs (4) verbundenen Ausgabekopf (16) aus-
gestattet ist, um in das Innere des Strahlrohrs
die genannten Verbrennungsgase einzuleiten;
- in der genannten Gehäusekammer (7) ange-
ordnete, mit einer für den Durchgang von Flui-
den mit der Ausgangsöffnung (6) des genannten
Strahlrohrs (4) verbundenen Ansaugmündung
(25) ausgestattete Ansaugelemente (18), die
aktiviert werden können, um die genannten Ver-
brennungsgase aus dem genannten Strahlrohr
(4) abzusaugen;

wobei der genannte Brennstoffofen (1) dadurch ge-
kennzeichnet ist, mindestens einen rohrförmigen
Anschlusskörper (22) zu umfassen, der in der ge-
nannten Gehäusekammer (7) positioniert und mit ei-
nem Innenkanal ausgestattet ist, der für den An-
schluss zwischen der Ausgangsöffnung (6) des ge-
nannten Strahlrohrs (4) und der Ansaugmündung
(25) der genannten Ansaugelemente (18), die ge-
eignet sind, einen inneren Unterdruck in dem Innen-
kanal des genannten Anschlusskörpers (22) zu er-
zeugen, um die genannten Verbrennungsgase aus
dem genannten Strahlrohr (4) anzusaugen, ausge-
legt ist;
wobei der genannte Anschlusskörper (22) mit min-
destens einer Einblasöffnung (23) ausgestattet ist,
über die der genannte Innenkanal mit der genannten
Gehäusekammer (7) verbunden ist; wobei ein von
der genannten Gehäusekammer (7) kommender
Luftstrom geeignet ist, über die genannte Einblas-
öffnung (23) im Anschluss an den genannten, von
den genannten Ansaugelementen (18) im Innenka-
nal des genannten Anschlusskörpers (22) erzeugten
inneren Unterdruck in den Innenkanal des genann-
ten Anschlusskörpers (22) gesaugt zu werden und
so in der genannten Gehäusekammer (7) einen äu-

11 12 



EP 3 006 878 B1

8

5

10

15

20

25

30

35

40

45

50

55

ßern Unterdruck zu erzeugen, der in der genannten
Gehäusekammer (7) aus der genannten Außenum-
gebung (9) kommende Luft über die genannte min-
destens eine Belüftungsöffnung (8) ansaugt.

2. Brennstoffofen (1) nach Anspruch 1, dadurch ge-
kennzeichnet, dass die genannten Ansaugelemen-
te (18) eine Austrittsmündung (24) umfassen, über
die die genannten Ansaugelemente (18) geeignet
sind, eine Mischung der genannten Verbrennungs-
gase und der genannten in den Innenkanal des ge-
nannten Anschlusskörpers (22) eingeblasenen Luft
über die genannte mindestens eine Einblasöffnung
(23) freizusetzen und diese Mischung einer niedri-
gere Temperatur als die der genannten Verbren-
nungsgase aufweist;
wobei der genannte Brennstoffofen (1) außerdem
einen an die Ausgangsmündung (24) der genannten
Ansaugelemente (18) angeschlossenen Abfüh-
rungsschacht umfasst und mit mindestens einem für
den Durchgang von Fluiden mit dem Ausgabekopf
(16) des genannten Brenners (11) verbundenen
Rückführungszweig (26) ausgestattet ist, um min-
destens einen ersten Teil der genannten Mischung
aus Verbrennungsgas und Luft in den genannten
Ausgabekopf (16) zu leiten und dabei die genannte
Mischung mit den in dem genannten Brenner (11)
erzeugten Verbrennungsgasen zu mischen, um die
Temperatur Letzterer zu senken.

3. Brennstoffofen (1) nach Anspruch 2, dadurch ge-
kennzeichnet, dass der genannte Abführungs-
schacht einen Ausstoßzweig (27) umfasst, über den
ein zweiter Teil der genannten Mischung aus Ver-
brennungsgasen und Luft aus der genannten Ge-
häusekammer (7) geleitet wird.

4. Brennstoffofen (1) nach Anspruch 2 oder 3, dadurch
gekennzeichnet, dass der genannte Brenner (11)
eine Verbrennungskammer (29) umfasst, in der die
genannte brandfördernde Mischung verbrannt wird
und dabei die genannten Verbrennungsgase er-
zeugt, und eine Außenkammer (30), die:

- an die genannte Verbrennungskammer (29)
angeschlossen ist, um die in Letzterer erzeug-
ten genannten Verbrennungsgase aufzuneh-
men,
- an den Rückführungszweig (26) des genann-
ten Abführungsschacht angeschlossen ist, um
die genannte Mischung aus Luft und Verbren-
nungsgasen aufzunehmen, die geeignet ist,
sich mit den von der genannten Brennkammer
(29) kommenden Verbrennungsgasen zu mi-
schen und so in der genannten Außenkammer
(30) eine Gasmischung mit im Vergleich zur
Temperatur der in der genannten Verbren-
nungskammer (30) erzeugten genannten Ver-

brennungsgase niedrigerer Temperatur zu er-
zielen;
- an den Ausgabekopf (16) des genannten Bren-
ners (11) angeschlossen ist, um die genannte
Mischung mit niedrigerer Temperatur in das ge-
nannte Strahlrohr (4) einzuleiten.

5. Brennstoffofen (1) nach einem beliebigen der vor-
angegangenen Ansprüche, dadurch gekennzeich-
net, dass der genannten Anschlusskörper (2) mit
einer vor der genannten Einblasöffnung (23) ange-
ordneten Kontrollentnahmestelle (31) ausgestattet
ist und über diese Kontrollentnahmestelle (23) ein
Teil der genannten Verbrennungsgase entnommen
werden kann, die den Innenkanal des genannten An-
schlusskörpers (23) durchströmen; wobei der ge-
nannte Brennstoffofen (1) mindestens eine an die
genannte Kontrollentnahmestelle (31) angeschlos-
sene Messvorrichtung umfasst, um den genannten
Teil Verbrennungsgase zu erfassen.

6. Brennstoffofen (1) nach einem beliebigen der vor-
angegangenen Ansprüche, dadurch gekennzeich-
net, dass der genannte Aufnahmekörper (2) mit min-
destens einer isolierten Wand (10) zum Trennen der
genannten Wärmebehandlungskammer (3) und der
genannten Gehäusekammer (7) ausgestattet ist.

7. Brennstoffofen (1) nach einem beliebigen der vor-
angegangenen Ansprüche, dadurch gekennzeich-
net, dass er im Inneren der genannten Wärmebe-
handlungskammer (3) angeordnete Belüftungsele-
mente (32) umfasst, die aktiviert werden können, um
mindestens eine konvektive Gebläsebewegung der
in der genannten Wärmebehandlungskammer (3)
enthaltenen Luft zu erzeugen.

8. Brennstoffofen (1) nach einem beliebigen der vor-
angegangenen Ansprüche, dadurch gekennzeich-
net, dass er operativ mit der genannten Wärmebe-
handlungskammer (3) verbundene Luftaufberei-
tungselemente (33, 36) umfasst, die aktiviert werden
können, um den Feuchtigkeitsgrad in der genannten
Wärmebehandlungskammer (3) zu ändern und/oder
mindestens einen Austausch der Gebläseluft in der
genannten Wärmebehandlungskammer (3) zu er-
zeugen.

9. Betriebsverfahren für einen Brennstoffofen nach ei-
nem beliebigen der vorangegangenen Ansprüche,
bei dem dieses Betriebsverfahren Folgendes um-
fasst:

- einen Schritt der Erzeugung von Verbren-
nungsgasen bei hoher Temperatur mit Hilfe des
genannten Brenners (11);
- einen Schritt des Einleitens der genannten Ver-
brennungsgase in das genannte Strahlrohr (4),
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bei dem die genannten Verbrennungsgase von
dem Ausgabekopf (16) des genannten Brenners
(11) in das genannte Strahlrohr (4) über die Ein-
trittsöffnung (5) des Letzteren eingeleitet wer-
den;
- einen Schritt der Ansaugung der genannten
Verbrennungsgase mit Hilfe der genannten An-
saugelemente (18), bei dem die genannten Ver-
brennungsgase durch Gebläsewirkung aus
dem genannten Strahlrohr (4) über die Austritt-
söffnung (6) des Letzteren ausgestoßen wer-
den;

wobei das genannte Betriebsverfahren dadurch ge-
kennzeichnet ist, dass bei dem genannten An-
saugschritt die genannten Ansaugelemente (18) ei-
nen inneren Unterdruck in dem Innenkanal des ge-
nannten Anschlusskörpers (23) erzeugen und dieser
innere Unterdruck einen von der genannten Gehäu-
sekammer (7) in den genannten Innenkanal über die
genannte mindestens eine Einblasöffnung (23) des
genannten Anschlusskörpers (23) angesaugten
Luftstrom erzeugt und in der genannten Gehäuse-
kammer (7) einen äußeren Unterdruck erzeugt, der
in die genannten Gehäusekammer (7) aus der Au-
ßenumgebung (9) kommende Luft über die genann-
te mindestens eine Belüftungsöffnung (8) der ge-
nannten Gehäusekammer (7) ansaugt.

10. Betriebsverfahren nach Anspruch 9 eines Brenn-
stoffofens nach Anspruch 2, wobei dieses Betriebs-
verfahren dadurch gekennzeichnet ist, dass bei
dem genannten Ansaugschritt der in den Innenkanal
des genannten Anschlusskörpers (22) über die ge-
nannte mindestens eine Einblasöffnung (23) ange-
saugte Luftstrom sich mit den genannten Verbren-
nungsgasen mischt und eine Mischung aus Luft und
Verbrennungsgasen mit einer geringeren Tempera-
tur als der der genannten Verbrennungsgase er-
zeugt. wobei das genannte Verfahren außerdem ei-
nen Schritt der Rückführung der genannten Mi-
schung aus Luft und Verbrennungsgasen umfasst,
bei dem die genannten Ansaugelemente (18) über
den Rückführungszweig (26) des genannten Abfüh-
rungsschachts mindestens einen ersten Teil der ge-
nannten Mischung aus Luft und Verbrennungsgasen
in den genannten Brenner (11) leiten, in dem die
genannte Mischung sich mit den in dem genannten
Brenner (11) erzeugten Verbrennungsgasen mischt
und eine Mischung mit einer im Vergleich zu der
Temperatur der in dem genannten Brenner (11) er-
zeugten Verbrennungsgase niedrigeren Tempera-
tur erzeugt und diese Mischung mit niedrigerer Tem-
peratur in das genannte Strahlrohr (4) eingeleitet
wird.

Revendications

1. Four à combustible (1) comprenant :

- un corps contenant creux (2), qui délimite à
l’intérieur une chambre de traitement thermique
(3) dans laquelle un produit à traiter est suscep-
tible d’être placé ;
- au moins un tube radiant (4) se développant à
l’intérieur de ladite chambre de traitement ther-
mique (3) entre une propre ouverture d’entrée
(5), disposée au niveau d’un premier passage
dudit corps contenant (2) et une propre ouver-
ture de sortie (6) disposée au niveau d’un
deuxième passage dudit corps contenant (2) ;
- une chambre de logement (7), isolée thermi-
quement de ladite chambre de traitement ther-
mique (3) dotée d’au moins une ouverture d’aé-
ration (8) par laquelle ladite chambre de loge-
ment (7) est susceptible d’être reliée à un envi-
ronnement extérieur (9) ;
- au moins un brûleur (11) disposé dans ladite
chambre de logement (7), destiné à brûler un
mélange comburant pour générer du gaz de
combustion à haute température et doté d’au
moins une tête de distribution (16) reliée en rap-
port de fluide avec l’ouverture d’entrée (5) dudit
tube radiant (4) pour injecter à l’intérieur de ce
dernier lesdits gaz de combustion ;
- des moyens d’aspiration (18)) disposés dans
ladite chambre de logement (7), munis d’une
bouche d’aspiration (25) reliée en rapport de flui-
de avec l’ouverture de sortie (6) dudit tube ra-
diant (4) et actionnables pour aspirer lesdits gaz
de combustion dudit tube radiant (4) ;

ledit four à combustible (1) caractérisé en ce qu’il
comprend au moins un corps de raccordement (22)
en forme tubulaire, placé dans ladite chambre de
logement (7) et doté d’un canal interne préparé pour
le raccordement entre l’ouverture de sortie (6) dudit
tube radiant (4) et la bouche d’aspiration (25) desdits
moyens d’aspiration (18), qui sont aptes à générer
une dépression interne dans le canal interne dudit
corps de raccordement (22) pour aspirer lesdits gaz
brûlés hors dudit tube radiant (4) ;
ledit corps de raccordement (22) étant doté d’au
moins une ouverture d’insufflation (23) par laquelle
ledit canal interne est en communication avec ladite
chambre de logement (7) ; à travers ladite ouverture
d’insufflation (23), à la suite de ladite dépression in-
terne générée par lesdits moyens d’aspiration (18)
dans le canal interne dudit corps de raccordement
(22) un flux d’air provenant de ladite chambre de
logement (7) est susceptible d’être aspiré dans le
canal interne dudit corps de raccordement (22), en
générant dans ladite chambre de logement (7) une
dépression externe qui aspire dans ladite chambre
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de logement (7) l’air provenant dudit environnement
externe (9) à travers ladite au moins une ouverture
d’aération (8).

2. Four à combustible (1) selon la revendication 1, ca-
ractérisé en ce que lesdits moyens d’aspiration (18)
comprennent une bouche de refoulement (24), à tra-
vers laquelle lesdits moyens d’aspiration (18) sont
aptes à émettre un mélange desdits gaz de combus-
tion et dudit air insufflé dans le canal interne dudit
corps de raccordement (22) à travers ladite au moins
une ouverture d’insufflation (23), ledit mélange pré-
sente une température inférieure à celle desdits gaz
de combustion ;
ledit four (1) comprenant en outre un conduit d’éva-
cuation relié à la bouche de refoulement (24) desdits
moyens d’aspiration (18) et doté d’au moins une
branche de recirculation (26) reliée en rapport de
fluide avec la tête de distribution (16) dudit brûleur
(11), pour acheminer au moins une première partie
dudit mélange de gaz de combustion et d’air dans
ladite tête de distribution (16) en mélangeant ledit
mélange avec les gaz de combustion générés dans
ledit brûleur (11) pour abaisser la température de
ces derniers.

3. Four à combustible (1) selon la revendication 2, ca-
ractérisé en ce que ledit conduit d’évacuation com-
prend une branche d’éjection (27) à travers laquelle
une deuxième partie dudit mélange de gaz de com-
bustion et d’air est acheminée hors de ladite cham-
bre de logement (7).

4. Four à combustible (1) selon la revendication 2 ou
3, caractérisé en ce que ledit brûleur (11) comprend
une chambre de combustion (29) dans laquelle est
brûlé ledit mélange comburant produisant lesdits
gaz de combustion et une chambre extérieure (30),
laquelle :

- est reliée à ladite chambre de combustion (29)
pour recevoir lesdits gaz de combustion géné-
rés dans cette dernière ;
- est reliée à la branche de recirculation (26)
dudit conduit d’évacuation pour recevoir ledit
mélange d’air et gaz de combustion, ledit mé-
lange étant susceptible de se mélanger auxdits
gaz de combustion provenant de ladite chambre
de combustion (29) en obtenant dans ladite
chambre extérieure (30) un mélange de gaz à
température plus basse par rapport à la tempé-
rature desdits gaz de combustion générés dans
ladite chambre de combustion (30) ;
- est reliée à la tête de distribution (16) dudit
brûleur (11) pour introduire ledit mélange à tem-
pérature plus basse dans ledit tube radiant (4).

5. Four à combustible (1) selon l’une quelconque des

revendications précédentes, caractérisé en ce que
ledit corps de raccordement (2) est muni d’une prise
de contrôle (31) disposée en amont de ladite ouver-
ture d’insufflation (23), à travers ladite prise de con-
trôle (23) étant susceptible d’être prélevée une partie
desdits gaz de combustion qui traversent le canal
interne dudit corps de raccordement (23) ;
ledit four (1) comprenant au moins un dispositif de
détection relié à ladite prise de contrôle (31) pour
intercepter ladite partie de gaz de combustion.

6. Four à combustible (1) selon l’une quelconque des
revendications précédentes, caractérisé en ce que
ledit corps contenant (2) est muni d’au moins une
paroi calorifugée (10) placée pour servir de sépara-
tion entre ladite chambre de traitement thermique
(3) et ladite chambre de logement (7).

7. Four à combustible (1) selon l’une quelconque des
revendications précédentes, caractérisé en ce qu’il
comprend des moyens de ventilation (32) disposés
à l’intérieur de ladite chambre de traitement thermi-
que (3) actionnables pour générer au moins un mou-
vement convectif forcé de l’air présent dans ladite
chambre de traitement thermique (3).

8. Four à combustible (1) selon l’une quelconque des
revendications précédentes, caractérisé en ce qu’il
comprend des moyens de traitement de l’air (33, 36),
associés de façon opérationnelle à ladite chambre
de traitement thermique (3) et actionnables pour mo-
difier le degré d’humidité dans ladite chambre de trai-
tement thermique (3) et/ou générer au moins un re-
nouvellement forcé de l’air présent dans la chambre
de traitement thermique (3).

9. Procédé pour faire fonctionner le four à combustible
selon l’une quelconque des revendications précé-
dente, ledit procédé comprenant :

- une phase de production de gaz de combustion
à haute température au moyen dudit brûleur
(11) ;
- une phase d’introduction desdits gaz de com-
bustion dans ledit tube radiant (4), dans lequel
lesdits gaz de combustion sont introduits par la
tête de distribution (16) dudit brûleur (11) dans
ledit tube radiant (4) à travers l’ouverture d’en-
trée (5) de ce dernier ;
- une phase d’aspiration desdits gaz de com-
bustion de par lesdits moyens d’aspiration (18),
dans laquelle lesdits gaz de combustion sont
forcés à sortir dudit tube radiant (4) à travers
l’ouverture de sortie (6) de ce dernier ;

ledit procédé étant caractérisé en ce que dans la-
dite phase d’aspiration lesdits moyens d’aspiration
(18) génèrent une dépression interne dans le canal
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interne dudit corps de raccordement (23), ladite dé-
pression interne génère un flux d’air aspiré par ladite
chambre de logement (7) dans ledit canal interne à
travers ladite au moins une ouverture d’insufflation
(23) dudit corps de raccordement (23), en générant
dans ladite chambre de logement (7) une dépression
externe qui aspire dans ladite chambre de logement
(7) l’air provenant dudit environnement externe (9)
à travers ladite au moins une ouverture d’aération
(8) de ladite chambre de logement (7).

10. Procédé de fonctionnement selon la revendication
9, d’un four à combustible selon la revendication 2,
ledit procédé étant caractérisé en ce que dans la-
dite phase d’aspiration le flux d’air, aspiré dans le
canal interne dudit corps de raccordement (22) à tra-
vers ladite au moins une ouverture d’insufflation (23),
se mélange avec lesdits gaz de combustion géné-
rant un mélange d’air et de gaz de combustion ayant
une température inférieure à celle desdits gaz de
combustion ;
ledit procédé comprenant en outre une phase de re-
circulation dudit mélange d’air et gaz de combustion,
dans lequel lesdits moyens d’aspiration (18) ache-
minent, au moyen de la branche de recirculation (26)
dudit conduit d’évacuation, au moins une première
partie dudit mélange d’air et gaz de combustion dans
ledit brûleur (11) dans lequel ledit mélange se mé-
lange avec les gaz de combustion produits dans ledit
brûleur (11) générant un mélange à plus basse tem-
pérature par rapport à la température desdits gaz de
combustion générés dans ledit brûleur (11), ledit mé-
lange à plus basse température est introduit dans
ledit tube radiant (4).
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