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Description
FIELD
[0001] The present invention relates generally to the

field of industrial burner apparatuses for performing com-
bustion functions for power generation.

[0002] As used herein the term "biomass" describes a
wide range of organic matter derived from diverse living,
or recently-living organisms, such as grasses and wood
products. Sources of biomass include trees, shrubs,
bushes, residual vegetation from harvesting grains and
vegetables. Biomass is commonly plant matter harvest-
ed to generate electricity or produce heat. Biomass may
also include biodegradable wastes of organic origin that
can be burned as fuel.

[0003] Biomass differs from fossil fuels, which are hy-
drocarbons found within the top layer of the Earth’s crust.
Common examples of fossil fuels include coal and oail.
Unlike fossil fuels, biomass fuels are generally consid-
ered CO, neutral and renewable resources, since CO,
generated from biomass combustion can be removed
from the atmosphere by the plants that provide the bio-
mass.

[0004] As the physical properties and chemical com-
position of biomass differ greatly from that of coal, bio-
mass fuels for power generation have historically been
utilized as a primary or auxiliary fuel in stoker and fluid
bed style boilers. Such boilers do not rely on burners
thereby enabling significantly higher furnace residence
time for combustion and consequently have less strin-
gent fuel preparation requirements.

[0005] Global warming concerns relating to green-
house gas emissions has increased the interest in de-
veloping new technologies to enable widespread use of
renewable resources for power generation. One area of
such interest is the use of biomass fuels in suspension
firing, wherein short furnace residence times require fine
particles for efficient combustion.

[0006] Pulverized coal firing is the primary means of
suspension firing in the power generation industry. In a
first step coal is mechanically pulverized into fine parti-
cles. The particles are then subsequently conveyed via
suspension in a primary air stream to a burner, wherein
the burner ejects the air/fuel mixture in a furnace for com-
bustion. Residence times are nominally 1 to 2 seconds,
which is normally sufficient for complete pulverized coal
combustion with proper particle sizing.

[0007] Biomass firing in pulverized coal-fired boilers is
becoming more widespread as a strategy for reducing
greenhouse gases. To enable this strategy a need exists
to develop a burner capable of effectively utilizing bio-
mass fuels in suspension firing.

[0008] Firing biomass fuels faces many technical chal-
lenges. As compared to bituminous coal, biomass fuels
have significantly lower heating values and a higher con-
centration of volatile matter. Heating value is inversely
proportional to moisture content, such that it amounts to
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25% to 75% that of a typical bituminous coal. Biomass
moisture will often be reduced prior to firing for material
handling reasons and to improve process efficiency and
capacity. Nevertheless, firing biomass in place of coal
requires considerably more fuel mass to achieve a com-
parable heat output. Further, while the highly-volatile na-
ture of biomass makes the fuel inherently easy to burn,
the high moisture content can delay ignition. Delayed ig-
nition is especially undesirable in suspension firing,
[0009] Another concern with biomass fuels is that bio-
mass is not processed to the same particle size as pul-
verized coal. Experience indicates successful suspen-
sion firing can be achieved with wood particles sized
1.59mm (0.0625 in). compared to the top size for pulver-
ized coal of 0.30mm (0.012 in). Particle volume varies
by the diameter cubed, thus wood particles have approx-
imately 150 times the volume of larger coal particles used
for suspension firing. The larger volume of the biomass
thus requires quick ignition and rapid combustion to en-
able use of biomass in furnaces designed for pulverized
coal firing.

[0010] One known technique of utilizing biomass in
suspension firing is biomass co-firing. In this technique
biomass particulate is combined with pulverized coal and
primary air in a single stream. The combined stream is
then introduced into the furnace. This technique is how-
ever limited in practicality due to the resulting burner noz-
zle velocity necessary to maintain both types of particles
in suspension. Excessive burner nozzle velocity results
in flame instability, delayed ignition, and poor combustion
performance.

[0011] Thus, there remains aneedto develop a means
for an efficient and effective alternative to combusting
coal for power generation and a means for enabling the
widespread combustion of a carbon-neutral fuel for pow-
er generation applications.

[0012] US Patent 7,430,970 to LaRue et al. ("970 pat-
ent), is hereby incorporated into by reference in its en-
tirety.

[0013] US 5,697,306 describes a burner for the com-

bustion of a pulverized coal plus primary air mixture that
includes a nozzle pipe having an inlet for receiving a pul-
verized coal plus primary air mixture and an outlet for
discharging same. A hollow plug extends axially within
the nozzle pipe and defines an annular space between
the plug and the nozzle pipe for conveying the pulverized
coal plus primary air mixture therethrough. The hollow
plug is axially moveable within the nozzle pipe. A variable
amount of core air is supplied into the hollow plug so that
it mixes with the primary air plus pulverized coal mixture
at an outlet of the burner to vary the PA/PC ratio and
maintain a desired primary air to primary coal ratio at the
outlet of the burner. Natural gas can also be supplied into
the hollow plug as a supplemental fuel for cofiring at the
outlet end of the burner. The amount of core air supplied
is based upon (1) the coal flow rate being provided to the
burner, inlb/hr, and (2) the percent volatile matter content
(%VM) in the coal being burned.
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[0014] WOO01/25689 describes a method of co-firing
biofuel in a boiler designed for burning a fossil main fuel
such as coal, brown coal or peat, the method comprising
the steps of first grinding the main fuel for burning, then
feeding the main fuel with the help of a carrier gas into
atleast one burner, and burning the main fuel in the boiler
combustion chamber. After the grinding of the main fuel,
biofuel is mixed into the flow of the pulverized main fuel
prior to the feed of the fuel mixture into the burning flame,
whereby the biofuel is co-fired with the main fuel in the
same flame. The biofuel may be hog wood, straw, fuel
separated from community waste or other available bio-
mass.

SUMMARY

[0015] Aspects and embodiments of the invention are
defined in the appended independent and dependent
claims.

[0016] Viewed from one aspect, there can be provided
a combustion apparatus capable of firing biomass fuel
and alternating between biomass and coal firing, as
needed, and/or combusting a combination of coal and
biomass fuels concurrently.

[0017] Viewed from another aspect, there can be pro-
vided a device for combusting renewable fuels, including,
but not limited to, biomass.

[0018] Viewed from afurther aspect, there can be pro-
vided a method and apparatus for co-firing biomass in
combination with pulverized coal.

[0019] According to one aspect, there can be provided
a combustion apparatus capable of firing biomass fuel
including a burner assembly which includes a biomass
nozzle concentrically surrounded by a core air zone and
extending axially along the length of the core air zone,
the burner assembly residing within a windbox, the wind-
box being attached to a furnace of a boiler, and the burner
assembly being connected to the furnace by a burner
throat, through which air and fuel supplied to the burner
assembly are emitted into the furnace.

[0020] In various embodiments, the apparatus can in-
clude some or all of a forced draft fan providing a first
supply of air to the windbox, a core air duct, enclosing
the core air zone, for receiving a core portion of the first
supply of air, the core air duct having a core damper for
regulating the core portion entering the core air duct, a
core nozzle for receiving the core portion from said core
air duct, the core nozzle delivering said core portion to
said burner throat, a burner elbow for receiving pulver-
ized coal and a second supply of air, the pulverized coal
and said second supply of air continuing through a coal
nozzle in an annulus formed between the core nozzle
andthe coal nozzle, the core portion serving to accelerate
ignition of pulverized coal by contacting an inner cylinder
of a coal jet leaving the coal nozzle, the core portion also
serving to accelerate combustion.

[0021] Further aspects and embodiments will become
apparent from the detailed description and accompany-
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ing Figures, and from the appended claims.
BRIEF DESCRIPTION OF THE DRAWINGS

[0022] In the drawings:

Fig 1. is a schematic side elevation view of an ap-
paratus;

Fig 2. is a schematic side elevation view of an alter-
native apparatus;

Fig 3. is a schematic side elevation view of another
alternative apparatus;

Fig 4. is a schematic cross sectional view of an ap-
paratus showing concentric zones.

[0023] While the invention is susceptible to various
modifications and alternative forms, specific embodi-
ments are shown by way of example in the drawings and
are herein described in detail. It should be understood,
however, that drawings and detailed description thereto
are not intended to limit the invention to the particular
form disclosed, but on the contrary, the invention is to
cover all modifications, equivalents and alternatives fall-
ing within the scope of the present invention as defined
by the appended claims.

DETAILED DESCRIPTION

[0024] With reference to the figures, wherein like ref-
erences designate the same or functionally similar ele-
ments throughout the several drawings, a number of ex-
ample arrangements will now be described.

[0025] Fig. 1 shows a burner assembly 1 residing with-
inwindbox 2, which is attached to the furnace 3 of a boiler
(not shown). Secondary air 22 is provided to windbox 2
by a forced draft fan (not shown) and heated by an air
preheater (not shown). The burner assembly 1 is con-
nected to furnace 3 by burner throat 4, through which air
and fuel supplied to the burner assembly 1 are emitted
into the furnace 3. A portion of the secondary air 22 con-
stitutes core air 5. Core air 5 enters core air duct 6 and
is regulated by core air damper 7. Core air 5 continues
through the burner assembly 1 through core nozzle 8,
exiting through the burner throat 4.

[0026] Secondary air 22 is also supplied to the burner
assembly (designated as secondary air to the burner as-
sembly 9). Secondary air 22 enters the burner assembly
1 and travels through parallel flow paths of the inner air
zone 10 and outer air zone 11. Swirl vanes in these zones
serve to swirl secondary air 22 to facilitate ignition and
combustion of secondary air 22 contacting the pulverized
coal stream. An air separation vane 12 at the exit of outer
zone 11 acts to increase the size of an internal recircu-
lation zone (IRZ) formed by resultant aerodynamics. Pul-
verized coal and primary air 13 enter burner elbow 14
and continue through coal nozzle 15, in the annulus
formed between core nozzle 8 and coal nozzle 15. The
core air 5 serves to accelerate ignition of pulverized coal
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by contacting the inner cylinder of the coal jet (not shown)
leaving the coal nozzle 15; and serves to accelerate com-
bustion by a "bellows effect" supplying air to the center
of the flame. LaRue '970 provides a detailed discussion
on the accelerated ignition relating to core air.

[0027] Theburnerassembly 1 according to the present
embodiment may be operated in combination with an
over-fire-air ("OFA") system (not shown). A portion of the
secondary air 22 supplied to the furnace for combustion
is supplied to the OFA system, such that the total amount
of air supplied to the burner assembly 1 is less than the-
oretical air requirements. This produces a reducing en-
vironment in the furnace before OFA is supplied. The
accelerated combustion, higher temperature flame, and
larger IRZ all serve to more effectively reduce NO, under
reducing conditions.

[0028] In some embodiment, biomass may be pre-
pared for suspension firing using shredders, hammer
mills and the like (not shown), collected and regulated in
feed rate by a screw feeder or equivalent device (not
shown) and pneumatically conveyed to the burner as-
sembly 1 through an appropriate conduit. The conduit
supplies biomass and transport air 16 through an elbow
whose outlet is situated at the axis of the burner 1.
[0029] In some embodiments, a reducer 17 may be
used to reduce the cross-sectional area of biomass noz-
zle 18 as the nozzle transverses the burner elbow and
continues past the core air duct 16. A reducer 17 serves
to lessen the flow obstruction as the biomass nozzle 18
extends through the length of the burner assembly 1.
Near the furnace end of the burner assembly 1, the bio-
mass nozzle tip 19 diameter can be expanded as shown
(Fig 1.) toreduce the biomass exit velocity to the optimum
value for combustion. In certain embodiments, this exit
velocity is between about 13 m/s (2500 ft/min) and about
25 m/s (5000 ft/min), and in further embodiments is be-
tween about 15 m/s (3000 ft/min) and 20 m/s (4000
ft/min).

[0030] In further embodiments, core air 5 surrounding
the biomass nozzle tip 19 serves to accelerate ignition
of the biomass as it enters the burner throat 4, and sup-
plies air to feed combustion as the biomass continues
into the furnace. The hot secondary core air that sur-
rounds the biomass nozzle provides heat to enable ad-
ditional moisture removal from the biomass fuel while
supplying the fuel with an oxidant to facilitate ignition and
combustion. This contributes to avoiding delayed ignition
and/or combustion of biomass. Core air damper 7 can
be adjusted to supply core air 5 in such quantity so as to
minimize NO, emissions when firing biomass in combi-
nation with pulverized coal. For times when biomass is
not being fired, the biomass supply system (not shown)
serving the burner assembly 1 can be shut down and
valve 23 closed. Valve 21 can then be opened and ad-
justed in combination with core damper 7 to supply the
optimum amount of core air 5 necessary for minimizing
NO, when firing the particular coal. When the biomass
is to be fired, valve 21 is shut and valve 23 is opened to
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admit biomass and transport air 16.

[0031] Referring now to Fig.4, a schematic cross sec-
tion of the burner assembly 1 is shown wherein the five
distinct zones of the burner assembly 1 are identified. A
biomass zone 32 defined by biomass nozzle 18 is con-
centrically surround by a core air zone 44 defined the
area between biomass nozzle 18 and core nozzle 8. A
coal nozzle 15 concentrically surrounds core nozzle 8
defining a first annular zone 47 wherein pulverized coal
and primary air (PC/PA) 13 flows. A barrel 42 concentri-
cally surrounds coal nozzle 15 and defines the inner air
zone 10 internal to barrel 42 and an outer air zone 11
external to barrel 42.

[0032] Thustherehasnowbeendescribedanexample
arrangement of a burner that can be controlled to fire
solely pulverized coal or a pulverized coal and biomass
mix. This arrangement uses multiple concentrically ar-
ranged zones to provide efficient combustion in depend-
ence upon the fuel mix provided. Further alternative em-
bodiments and arrangements may also fall within the
scope of the present disclosure.

[0033] Such alternative arrangements can include a
straight pipe without reducer 17, and/or without expan-
sion at the furnace end of biomass nozzle 18.

[0034] In the embodiment of Fig 2, an alternative ap-
proach of a shorter or recessed biomass nozzle 18 is
shown. In this arrangement the biomass nozzle tip 19
terminates within the core nozzle 8 near the core air duct
6. This embodiment provides for preheating and premix-
ing the biomass with the core air, thereby further enabling
additional moisture removal from the biomass fuel.
[0035] In addition, or alternatively, a reducing taper
may be used at the exit of the biomass nozzle 18 as
shown in Fig 3. This provides acceleration of the biomass
fuel as it enters the furnace 3 which can reduce the risk
of flashback into the biomass nozzle 18.

[0036] While the biomass nozzle 18 is illustrated as an
open-ended nozzle in the figures, it may be fitted with
deflectors or swirlers near the exit to increase mixing rate
of biomass with core air.

[0037] In other embodiments, adjustment means may
be included to facilitate minor fore/aft adjustments in the
end position of the biomass nozzle 18 relative to the core
pipe to enable further optimization of combustion. While
the biomass nozzle 18 is shown flush with the end of the
core pipe in Figure 1, it may also be positioned slightly
further back or further forward. In certain embodiments,
valve 21 may be used to admit a small amount of air,
either hot secondary air or unheated air, to add air to the
center of the flame while firing biomass. This can aug-
ment center stoichiometry for reducing NO, generation
(as alternative to increasing transport air quantity).
[0038] Certain embodiments of the disclosed concepts
can provide beneficial performance for firing of biomass
fuels.

[0039] The large core zone provided in the burner ar-
rangements discussed above can accommodates a bi-
omass nozzle without changing the overall burner size.
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This can save the engineering and manufacturing costs
associated with building burners of different sizes to ac-
commodate biomass firing.

[0040] Thelarge biomass nozzle providedinthe burner
arrangements described above can enable firing larger
quantities of biomass in selected burners, such that fewer
burners need be supplied to fire biomass. For example,
biomass firing rates up to 40% of rated burner input en-
able boiler biomass firing rates of 20% while using only
half the number of installed burners.

[0041] Furthermore, biomass fuel availability can vary
over different times of the year such that biomass firing
may not always be conducted continuously. In one alter-
native embodiment the biomass nozzle can be supplied
with secondary air when not firing biomass such that both
the biomass nozzle 18 and core nozzle 8 provide a com-
bined core air jet for the combustion of pulverized coal.
[0042] Also, the transport air with biomass can contrib-
ute to a target or preferred center stoichiometry of the
burner when firing biomass in combination with coal. In
such case, the coal flow can be reduced such that a high-
er PA/PC ratio is supplied to the burner. This can aug-
mented with transport air from biomass to provide a cent-
er stoichiometry conducive to very low NO, emissions.

[0043] Further, the locating of the biomass nozzle in
the core zone can provide a source of hot secondary air
for igniting and feeding combustion of the biomass fuel,
thus preventing delayed ignition as well as feeding com-
bustion of the co-fired biomass fuel.

Claims
1. A biomass center air jet burner (1) comprising:

a biomass nozzle (18) concentrically surround-
ed by a core air zone (44) and extending axially
along the length of the core air zone,

a biomass pipe leading to the biomass nozzle
and defining a biomass zone;

an axial pipe (8) concentrically surrounding the
biomass pipe and defining the core air zone ther-
ebetween;

an annular pipe (15) concentrically surrounding
the axial pipe defining a first annular zone ther-
ebetween, wherein the first annular zone is con-
figured such that pulverized coal flows there-
through;

a barrel (42) concentrically surrounding the an-
nular pipe defining a second annular zone (10)
therebetween;

a burner zone wall concentrically surrounding
the barrel defining a third annular zone (11) ther-
ebetween;

a core air duct (6) radially interposed between
the axial pipe and the annular pipe, wherein the
core air duct is configured to receive heated air
and to pass the heated air to the core air zone;
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10.

1.

and

a means for passing a pulverized coal flow
around a portion of the core air duct contained
in the first annular zone;

wherein the burner is configured to receive air
and fuel and to emit to a connected furnace via
a burner throat.

A burner as recited in claim 1 wherein the tip of the
biomass nozzle terminates within the axial pipe and
prior to the core air duct.

A burner as recited in claim 1 wherein the tip of the
biomass nozzle terminates within a burner assembly
and downstream of the core air duct.

A burner as recited in any of claim 1, 2 or 3, wherein
the biomass nozzle tip radially expands or reduces
within the burner assembly.

A burner as recited in any of claims 1 to 4, wherein
the biomass pipe further comprises of a flow valve.

A burner as recited in any of claims 1 to 5 wherein
the biomass nozzle is longitudinally adjustable along
the length of the burner assembly.

A burner as recited in any of claims 1 to 6, wherein
the first annular zone contains a flow conditioning
device.

A burner as recited in any of claims 1 to 7, wherein
the biomass pipe further comprises a reducer (17)
downstream of the flow valve.

A burner as recited in any of claims 1 to 8, further
comprising a means for providing the first annular
zone with a pulverized coal and a separate means
for providing the biomass pipe with a biomass fuel.

A burner as recited in any of claims 1 to 9, further
comprising a vane in the second annular zone, a
vane in the third annular zone, and wherein the sec-
ond annular zone and the third annular zone are in
fluid communication with the windbox.

A combustion apparatus operable to fire biomass
fuel, the apparatus comprising:

a burner according to any preceding claim, the
burner residing within a windbox (2), the wind-
box being attached to a furnace of a boiler, and
the burner being connected to the furnace by a
burner throat, through which air and fuel sup-
plied to the burner are emitted into the furnace;
a forced draft fan providing a first supply of air
to said windbox;

wherein the core air duct encloses said core air
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zone, and is positioned for receiving a core por-
tion of said first supply of air and wherein said
core air duct has a core damper for regulating
said core portion entering said core air duct;
acore nozzle forreceiving said core portion from
said core air duct, said core nozzle delivering
said core portion to said burner throat;

a burner elbow for receiving pulverized coal and
a second supply of air; said pulverized coal and
said second supply of air continuing through a
coal nozzle, in an annulus formed between said
core nozzle and said coal nozzle, said core por-
tion serving to accelerate ignition of pulverized
coal by contacting an inner cylinder of a coal jet
leaving said coal nozzle; said core portion also
serving to accelerate combustion.

The combustion apparatus according to claim 11,
wherein said burner assembly is operated in combi-
nation with an over-fire-air system.

The combustion apparatus according to claim 11 or
12, further comprising a reducer for reducing the
cross-sectional area of said biomass nozzle.

The combustion apparatus according to any of
claims 11 to 13, further comprising a reducing taper
affixed to an exit of said biomass nozzle.

The combustion apparatus according to any of
claims 11 to 14, further comprising at least one de-
flector near an exit of said biomass nozzle for in-
creasing mixing rates of said biomass fuel with said
core portion.

The combustion apparatus according to any of
claims 11 to 15, further comprising at least one swirl-
er near an exit of said biomass nozzle for increasing
mixing rates of said biomass fuel with said core por-
tion.

The combustion apparatus according to any of
claims 11 to 16, wherein said first supply of air is
heated by an air preheater.

A method of operating the combustion apparatus ac-
cording to any of claims 11 to 17, comprising provid-
ing a first valve and a second valve, wherein when
biomass is not being supplied, said first valve is
closed and said second valve is opened and adjust-
ed in combination with said core damper to supply
a desired amount of said core portion, and when bi-
omass is supplied, said second valve is shut and
said first valve is opened to admit biomass and trans-
port air.
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Patentanspriiche

Biomassebrenner mit zentralem Luftstrahl (1), um-
fassend:

eine Biomassediise (18), die konzentrisch von
einem Kernluftbereich (44) umgeben ist und
sich axial entlang der Lange des Kernluftbe-
reichs erstreckt,

ein Biomasserohr, das zu der Biomassediise
fihrt und einen Biomassebereich definiert;

ein axiales Rohr (8), welches das Biomasserohr
konzentrisch umgibt und den Kernluftbereich
dazwischen definiert;

ein Ringrohr (15), welches das axiale Rohr kon-
zentrisch umgibt und dabei einen ersten ringfor-
migen Bereich dazwischen definiert, wobei der
erste ringfdrmige Bereich derart ausgebildet ist,
dass pulverisierte Kohle durch ihn hindurch-
fliet;

einen Zylinder (42), der das Ringrohr konzent-
risch umgibt und dabei einen zweiten ringférmi-
gen Bereich (10) dazwischen definiert;

eine Brennerbereichswand, die den Zylinder
konzentrisch umgibt und dabei einen dritten
ringférmigen Bereich (11) dazwischen definiert;
einen Kernluftkanal (6), der radial zwischen dem
axialen Rohr und dem Ringrohr angeordnet ist,
wobei der Kernluftkanal dafiir ausgebildetist, er-
warmte Luft aufzunehmen und die erwarmte
Luft zu dem Kernluftbereich zu leiten; und

ein Mittel zum Leiten eines pulverisierten Koh-
lestroms um einen Abschnitt des Kernluftkanals
herum, der in dem ersten ringférmigen Bereich
enthalten ist;

wobei der Brenner dafiir ausgebildetist, Luftund
Brennstoff aufzunehmen und iber einen Bren-
nermuffel an einen angeschlossenen Ofen ab-
zugeben.

Brenner nach Anspruch 1, wobei die Spitze der Bi-
omasseduse innerhalb des axialen Rohres und vor
dem Kernluftkanal endet.

Brenner nach Anspruch 1, wobei die Spitze der Bi-
omassediise innerhalb einer Brenneranordnung
und stromabwarts des Kernluftkanals endet.

Brenner nach einem der Anspriiche 1, 2 oder 3, wo-
bei sich die Biomassedlisenspitze innerhalb der
Brenneranordnung radial aufweitet oder verengt.

Brenner nach einem der Anspriiche 1 bis 4, wobei
das Biomasserohr ferner ein Strémungsventil um-
fasst.

Brenner nach einem der Anspriiche 1 bis 5, wobei
die Biomasseduse entlang der Lange der Brenner-
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anordnung in Langsrichtung verstellbar ist.

Brenner nach einem der Anspriiche 1 bis 6, wobei
der erste ringférmige Bereich eine Strémungsaufbe-
reitungsvorrichtung enthalt.

Brenner nach einem der Anspriiche 1 bis 7, wobei
das Biomasserohr ferner ein Reduzierstiick (17)
stromabwarts des Strdomungsventils umfasst.

Brenner nach einem der Anspriiche 1 bis 8, welcher
ferner ein Mittel zum Versorgen des ersten ringfor-
migen Bereichs mit einer pulverisierten Kohle und
ein separates Mittel zum Versorgen des Biomasse-
rohres mit einem Biomassebrennstoff umfasst.

Brenner nach einem der Anspriiche 1 bis 9, welcher
ferner eine Drallschaufel im zweiten ringférmigen
Bereich und eine Drallschaufel im dritten ringférmi-
gen Bereich umfasst, und wobei der zweite ringfor-
mige Bereich und der dritte ringférmige Bereich in
Fluidverbindung mit dem Windkasten stehen.

Verbrennungsvorrichtung, die dafir ausgelegt ist,
Biomassebrennstoff zu verbrennen, wobei die Vor-
richtung umfasst:

einen Brenner nach einem der vorhergehenden
Anspriche, wobei der Brenner innerhalb eines
Windkastens (2) angeordnet ist, wobei der
Windkasten an einem Ofen eines Kessels be-
festigt ist und wobei der Brenner mit dem Ofen
durch einen Brennermuffel verbunden ist, durch
welchen Luft und Brennstoff dem Brenner zu-
geflihrt und in den Ofen abgegeben werden;
einen Frischlifter, der eine erste Zufuhr von Luft
zu dem Windkasten bewirkt;

wobei der Kernluftkanal den Kernluftbereich
umschlieBt und zum Aufnehmen eines Kernteils
der ersten Zufuhr von Luft positioniert ist, und
wobei der Kernluftkanal einen Kerndampfer
zum Regeln des in den Kernluftkanals eintreten-
den Kernteils aufweist;

eine Kerndiise zum Aufnehmen des Kernteils
von dem Kernluftkanal, wobei die Kerndiise den
Kernteil dem Brennermuffel zufiihrt;

ein Brennerknie zum Aufnehmen von pulveri-
sierter Kohle und einer zweiten Zufuhr von Luft;
wobei die pulverisierte Kohle und die zweite Zu-
fuhr von Luft sich durch eine Kohledlise hin-
durch in einem Ringform fortsetzen, der zwi-
schen der Kerndlise und der Kohledlise ausge-
bildet ist, wobei der Kernteil dazu dient, die Ent-
ztindung von pulverisierter Kohle durch Kontak-
tieren eines inneren Zylinders eines Kohle-
strahls, der die Kohledilise verlasst, zu be-
schleunigen; wobei der Kernteil auch dazu
dient, die Verbrennung zu beschleunigen.
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12.

13.

14.

15.

16.

17.

18.

Verbrennungsvorrichtung nach Anspruch 11, wobei
die Brenneranordnung in Kombination miteinem Se-
kundarluftsystem betrieben wird.

Verbrennungsvorrichtung nach Anspruch 11 oder
12, welche ferner ein Reduzierstiick zur Verringe-
rung der Querschnittsflache der Biomassediise um-
fasst.

Verbrennungsvorrichtung nach einem der Anspri-
che 11 bis 13, welche ferner einen Reduzierkegel
umfasst, der an einem Austritt der Biomassedise
befestigt ist.

Verbrennungsvorrichtung nach einem der Anspri-
che 11 bis 14, welche ferner wenigstens ein Ablenk-
blech in der Nahe eines Austritts der Biomassediise
zum Erhohen der Mischraten des Biomassebrenn-
stoffs mit dem Kernteil umfasst.

Verbrennungsvorrichtung nach einem der Anspri-
che 11 bis 15, welche ferner wenigstens einen Ver-
wirbeler in der Nahe eines Austritts der Biomasse-
dise zum Erhdhen der Mischraten des Biomasse-
brennstoffs mit dem Kernteil umfasst.

Verbrennungsvorrichtung nach einem der Anspri-
che 11 bis 16, wobei die erste Zufuhr von Luft von
einem Luftvorwarmer erwarmt wird.

Verfahren zum Betreiben der Verbrennungsvorrich-
tung nach einem der Anspriiche 11 bis 17, welches
das Bereitstellen eines ersten Ventils und eines
zweiten Ventils umfasst, wobei, wenn keine Biomas-
se zugefuhrt wird, das erste Ventil geschlossen wird
und das zweite Ventil gedffnet wird und in Kombina-
tion mit dem Kernddmpfer darauf eingestellt wird,
eine gewiinschte Menge des Kernteils zuzufiihren,
und wenn Biomasse zugefiihrt wird, das zweite Ven-
til geschlossen wird und das erste Ventil gedffnet
wird, um Biomasse und Transportluft einzulassen.

Revendications

1.

Braleur a jet d’air central a biomasse (1), compre-
nant:

une buse a biomasse (18) entourée de fagon
concentrique par une zone d’air centrale (44) et
s’étendant axialement le long de la longueur de
la zone d’air centrale,

un tuyau a biomasse conduisant a la buse a bio-
masse et qui définit une zone de biomasse;

un tuyau axial (8) qui entoure de fagon concen-
trique le tuyau a biomasse et qui définit la zone
d’air centrale entre ceux-ci;

un tuyau annulaire (15) qui entoure de fagon
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concentrique le tuyau axial et qui définit une pre-
miere zone annulaire entre ceux-ci, dans lequel
la premiére zone annulaire est configurée de tel-
le sorte que du charbon pulvérisé s’écoule a tra-
vers celle-ci;

un cylindre (42) qui entoure de fagon concentri-
que le tuyau annulaire et qui définit une deuxié-
me zone annulaire (10) entre ceux-ci;

une paroi de zone de brdleur qui entoure de fa-
con concentrique le cylindre et qui définit une
troisieme zone annulaire (11) entre ceux-ci;

un conduit d’air central (6) intercalé radialement
entre le tuyau axial et le tuyau annulaire, dans
lequel le conduit d’air central est configuré de
maniere a recevoir de 'air chauffé et a faire pas-
ser I'air chauffé vers la zone d’air centrale; et
des moyens pour faire passer un écoulement
de charbon pulvérisé autour d’'une partie du con-
duit d’air central contenu dans la premiére zone
annulaire,

dans lequel le brileur est configuré de maniére
a recevoir de l'air et un combustible et a les
transmettre a un four connecté par l'intermédiai-
re d’'une gueule de brileur.

Brdleur selon la revendication 1, dans lequel la poin-
te de la buse a biomasse se termine a l'intérieur du
tuyau axial et avant le conduit d’air central.

Brdleur selon la revendication 1, dans lequel la poin-
te de labuse a biomasse se termine a l'intérieur d’'un
ensemble de braleur et en aval du conduit d’air cen-
tral.

Brdleur selon 'une quelconque des revendications
1,20u 3, danslequella pointe de labuse a biomasse
s’expanse ou se réduit radialement a l'intérieur de
'ensemble de brileur.

Bradleur selon 'une quelconque des revendications
1 a4, dans lequel le tuyau a biomasse comprend en
outre une vanne d’écoulement.

Brdleur selon 'une quelconque des revendications
1 a 5, dans lequel la buse a biomasse est réglable
de fagon longitudinale le long de la longueur de I'en-
semble de brdleur.

Brdleur selon 'une quelconque des revendications
1a6, danslequella premiére zone annulaire contient
un dispositif de conditionnement d’écoulement.

Braleur selon 'une quelconque des revendications
1a7,dans lequel le tuyau a biomasse comprend en
outre un réducteur (17) en aval de la vanne d’écou-
lement.

Braleur selon 'une quelconque des revendications
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10.

1.

12.

1 a 8, comprenant en outre des moyens pour fournir
du charbon pulvérisé a la premiere zone annulaire
et des moyens séparés pour fournir un biocombus-
tible au tuyau a biomasse.

Braleur selon 'une quelconque des revendications
129, comprenant en outre une aube dans la deuxié-
me zone annulaire, une aube dans la troisieme zone
annulaire, etdans lequel la deuxieéme zone annulaire
et la troisieme zone annulaire sont en communica-
tion fluidique avec la boite a vent.

Appareil de combustion utilisable pour consommer
un biocombustible, I'appareil comprenant:

un brdleur selon 'une quelconque des revendi-
cations précédentes, le brileur étant installé a
I'intérieur d’'une boite a vent (2), la boite a vent
étant attachée a un four d’une chaudiére, et le
brdleur étant connecté au four par une gueule
de brdleur, a travers laquelle de I'air et un com-
bustible fournis au braleur sont introduits dans
le four;

un ventilateur a tirage forcé qui fournit une pre-
miére alimentation d’air a ladite boite a vent;
dans lequel ledit conduit d’air central contient
ladite zone d’air centrale, et est positionné de
maniéere a recevoir une partie centrale de ladite
premiére alimentation d’air, et dans lequel ledit
conduit d’air central comprend un registre cen-
tral pour réguler ladite partie centrale qui entre
dans ledit conduit d’air central;

une buse centrale pour recevoir ladite partie
centrale en provenance dudit conduit d’air cen-
tral, ladite buse centrale délivrant ladite partie
centrale a ladite gueule de brlleur; et

un coude de brdleur pour recevoir du charbon
pulvérisé et une deuxiéme alimentation d’air; le-
dit charbon pulvérisé et ladite deuxiéme alimen-
tation d’air continuant a travers une buse a char-
bon, dans un anneau formé entre ladite buse
centrale et ladite buse a charbon, ladite partie
centrale servant a accélérer I'inflammation du
charbon pulvérisé en entrant en contactavec un
cylindre intérieur d’un jet de charbon quittant la-
dite buse a charbon; ladite partie centrale ser-
vant aussi a accélérer la combustion.

Appareil de combustion selon la revendication 11,
dans lequel ledit ensemble de brileur est actionné
en combinaison avec un systéme d’air de sur-com-
bustion.

13. Appareil de combustion selon la revendication 11 ou

12, comprenant en outre un réducteur pour réduire
la surface de section transversale de ladite buse a
biomasse.



14.

15.

16.

17.

18.
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Appareil de combustion selon I'une quelconque des
revendications 11 a 13, comprenant en outre un co-
ne de réduction fixé a une sortie de ladite buse a
biomasse.

Appareil de combustion selon I'une quelconque des
revendications 11 a 14, comprenant en outre au
moins un déflecteur a proximité d’'une sortie de la
buse a biomasse dans le but d’'augmenter les vites-
ses de mélange dudit biocombustible avec ladite
partie centrale.

Appareil de combustion selon I'une quelconque des
revendications 11 a 15, comprenant en outre au
moins un tourbillonneur a proximité d’une sortie de
ladite buse a biomasse dans le but d’augmenter les
vitesses de mélange dudit biocombustible avec la-
dite partie centrale.

Appareil de combustion selon I'une quelconque des
revendications 11 a 16, dans lequel ladite premiére
alimentation d’air est chauffée par un préchauffeur
d’air.

Procédé de fonctionnement de I'appareil de com-
bustion selon I'une quelconque des revendications
11 a 17, comprenant la fourniture d’'une premiéere
soupape et d’'une seconde soupape, dans lequel,
lorsqu’aucune biomasse n’est fournie, ladite premie-
re soupape est fermée et ladite seconde soupape
est ouverte et est réglée en combinaison avec ledit
registre central de maniere a fournir une quantité
souhaitée de ladite partie centrale, et lorsque de la
biomasse est fournie, ladite seconde soupape est
fermée et ladite premiére soupape est ouverte dans
le but de laisser entrer la biomasse ainsi que de l'air
de transport.
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