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performance of the igniting flame is
not adequate in some cases. In order
to increase the ignition performance,
so as also to be able to ignite the
flames of higher-powered power
burners, it is proposed that, after
ignition of the igniting flame to which
coal dust and air are supplied by tubes
8 and 7 respectively, a mixture of
additional igniting coal dust supplied
by way of a tube 11 and air is
conducted to this flame by way of the
power fuel dust tube 5, and then the
power fuel dust is supplied along the
tube 5.

13

/

D

/7 12

—————

The drawings originally filed were informal and the print here reproduced is taken from a later filed formal copy.
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SPECIFICATION

A method for at least the two-stage ignition of
a fuel dust power burner and a burner system
for carrying out this method

This invention relates to a method for the
ignition of a fuel dust power burner, in which the
ignition energy is provided by a fuel dust pilot
burner, and more particularly but not exclusively
for the ignition of a coal dust burner with a coal
dust igniting flame.

A method for the one-stage ignition of an
annular coal dust burner by means of a fuel dust
igniting flame is known from German
Auslegeschriften Nos. 29 33 040 and 29 33 060.
in the known methods, after ignition of the fuel
dust igniting flame the power coal dust is blown
into the igniting flame through the fuel dust air
tube of the annular burner, and in this way the
power burner flame is ignited.

With such a single-stage ignition of a fuel dust
power burner flame, there is a danger that the
ignition performance of the igniting flame may not
be adequate for igniting the flame of a very high-
powered coal dust burner having a cross-section
suitable for the supply of a mixture of igniting fuel
dust and air and a cross-section surrounding this
for the supply of surface air.

It is also possible that, where there is direct
connection of the power burner or burner system
to crushers for producing the power fuel dust,’
these cross-sections may not be adequate for
preparing a sufficient amount of warm air for
preheating the crusher.

It is therefore the object of the invention to
increase the ignition performance of the igniting
flame, in order to also be able to ignite the flames
of high-powered power burriers.

According to the present invention, after
ignition of the pilot burner, a mixture of additional
igniting fuel dust and air is passed to the pilot
burner flame, and then the power fuel dust is
introduced. As in the prior art, the igniting fuel
dust differs from the power fuel dust in grain size
and/or consistency; the same applies to the
additional igniting fuel dust. It is thereby possible
for the additional fuel dust to differ in grain size
and/or consistency from the igniting fuel dust
initially supplied. The additional igniting fuel dust
can be, for example, of a coarser grain size than
the igniting fuel dust initially supplied.

In the known arrangement of a pilot burner in a
power burner, the additional igniting fuel dust is
fed in an essentially coaxial distribution in relation
to the igniting fuel dust. The coaxial distribution
can be uniform or non-uniform in the peripheral
direction.

When the power burners are arranged in a line
and the pilot burner arranged between them, the
additional igniting fuel dust can be supplied by
way of the power dust tubes of the power burners
or through additional supply cross-sections.

With a non-uniform peripheral distribution of
the additional fuel dust in relation to the flame
burning with the initially supplied igniting fuel
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dust, areas are defined around the igniting flame
through which air/oxygen can easily enter into the
igniting flame from the power burner surface air.

In carrying out the method according to the
invention, which is thus at least a two-stage
ignition process utilising ignition fuel dust, it is
advantageous if, before igniting the power fuel
dust, sufficient warm air is available for
preheating the coal crushers by means of which
the power fuel dust is milled.

The invention also provides a burner system for
carrying out the above-described method. The
invention proceeds from a burner system
consisting of at least one fuel dust power burner
and at least one fuel dust pilot burner. According
to the invention, the burner system has a supply
device for feeding additional igniting fuel dust into
the pilot burner flame.

Should the primary igniting fuel dust and the
additional fuel dust be of the same grain size and
consistency, then it is possibie to feed the
additional igniting fuel dust through suitable
feeder devices in the burner system through an
igniting fuel dust pipeline.

In a burner system with the pilot burner in the
power burner, a part of the cross-section of the
power dust tube may be designed as a supply
cross-section for the additional igniting fuel dust.
In burner systems with the pilot and power
burners arranged in a line, a part of the cross-
section of the power dust tube of the power
burner in the form of a jet burner may be designed
as the supply cross-section for the additional
igniting fuel dust, and/or additional igniting fuel
dust nozzles are attached to the pilot burner.
Finally in such burner systems it is also possible
for a pilot burner formed separately opposite the
power burners to itself be provided with a device
for the additional fuel dust.

In order that the invention may be more fully
understood, reference will now be made, by way
of example, to the accompanying drawings, in
which:—

Figure 1 is a diagrammatical longitudinal
section through an annular pilot burner in an
annular power burner system with two-stage
ignition in accordance with the invention;

Figure 2 shows another embodiment of an
annular burner system in accordance with the
invention;

Figure 3 shows a third embodiment in
accordance with the invention;

Figure 4 is a plan view of the burner according
to Figure 3;

Figure 5 shows a reflector sheet for surface
burners; and

Figure 6 shows a reflector sheet for corner
burners.

In Figure 1 a burner system is shown having a
two-stage pilot burner, preferably for vertical or
almost vertical assembly. In a surface air inlet 1 of
the power burner an angled vane ring 3 is
provided in the part of a surface air tube 2 which
narrows conically. The vanes of the ring 3 can be
adjusted by a control mechanism which is not
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shown. A burner retort 4 is connected to the
surface air tube 2 which is made of a ceramic
material and is placed in a framework of tubes
which is formed by the wall piping of the
combustion chamber. A power coal dust tube 5
with a power coal dust inlet 6 extends coaxially
with the surface air tube 2, and an ignition surface
air tube 7 of the coal dust pilot burner, connected
to an ignition air inlet 7/, extends coaxially with
the power coal dust tube 5 and surface air tube 2.
In addition, an igniting coal dust tube 8 of the
pilot burner which is connected to an igniting coal
dust inlet 9 also extends coaxially with the tubes
2,5and 7. )

The power coal dust inlet 6 and the ignition air
inlet 7' are kept a certain distance apart axially, so
that a supply device 10 for the additional igniting
fuel dust can be arranged between them, this
supply device leading into an additional igniting
coal dust tube 11, which surrounds the ignition
surface air tube 7, and extends into the power
coal dust tube 5 via the power coal dust inlet 6. In
the figure, the tubes are narrowed conically but
not the inlets. As can be seen from the figure, the
additional igniting coal dust tube 11 does not
extend very far into the power coal dust tube b.
For this reason, the arrangement is particularly
suitable for a vertical assembly, since the
additional igniting coal dust emerging from the
annular supply cross-section of the additional
igniting coal dust tube 11 can fall into the
combustion chamber under the influence of
gravity.

Between the ignition surface air tube 7 and the
igniting coal dust tube 8, that is in the igniting
surface air cross-section, annular and, if
necessary, adjustable angled vanes 12 are
arranged just in front of the outlet. The ignition
surface air emerges from the surface air tube 7 at
high speed and with a strong axial rotation
imposed on it, so that a funnel-shaped widening
of the annular jet can result without a separate
burner retort.

As the igniter, a gas igniter is arranged inside
the igniting coal dust tube 8 and has an air inlet
13 and a gas inlet 14. Other known types of
igniter can also be used.

After ignition of the igniter, first of all during
operation of the burner system the igniting coal
dust tube 8 is loaded with a mixture of igniting
coal dust and air, and igniting air is fed through
the ignition surface air tube 7. After an igniting
flame has formed which is stabilised under the
influence of the compressed air retort, additional
coal dust from the additional igniting coal dust
tube 11 is fed through the inlet 10 into the power
coal dust tube 5, and is conducted with the air
flowing in the power coal dust tube to the
peripheral area of the stable burning igniting
flame, whereby its ignition performance is
increased. The power coal dust tube 5 is then
loaded with the power coal dust. Obviously the air
supply in the surface air tube 2 of the power
burner is controlled accordingly.

The burner system shown in Figure 2 also has
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a two-stage pilot burner, and is preferably suitable
for horizontal assembly. For this purpose, the
igniting coal dust tube 11’ extends essentially
over the whole length of the power coal dust tube
5, so that, even without loading the power coal
dust tube 5 with sufficient delivery air through the
conveying cress-section of the additional igniting
codl dust tube 11/, a relatively rich mixture of
additional igniting coal dust and air can be fed
into the surface area of the igniting flame.

The pilot burner differs from that in Figure 1 in
that the stabilising of the igniting flame, which
burns with the igniting coal dust, is not achieved
by means of a compressed air retort but by a
burner retort 15 which is arranged on the free end
of the ignition surface air tube 7. The ignition
surface air tube has a conically narrowing part 7a
at some distance from the burner retort 15 in
which an adjustable angled vane ring 16 is
arranged.

The stabilising arrangement according to
Figure 1 can be used in the two-stage pilot burner
according to Figure 2, and vice versa. '

In the burner system having a two-stage pilot
burner shown in Figure 3, the mixture of
additional igniting coal dust and air fed through
the additional igniting fuel dust inlet 10 is first of
all passed into an additional igniting coal dust
tube 17 from which the mixture is distributed by a
distributor device with a baffle plate to several
single nozzles 19 leading to the flame area.
Distribution can, however, also result outside the
burner to individual cross-section leadin
outwards. :

Figure 4 shows the uniform distribution of the
individual nozzles 19 in the peripheral direction of
the power coal dust tube 15. When in operation,
single jets of additional igniting coal dust are
blown from the individual nozzles 19 into the
peripheral area of the igniting flame, so that in the
peripheral direction of the igniting flame there
remain preferred areas for drawing off air/oxygen
from the surface air conducted throtigh the
surface air tube 2.

Of caurse the two-stage pilot burner according
to Figure 3 can also be operated with compressed
air stabilisation according to Figure 1. The
individual nozzles 19 do not necessarily need to
have the rectangular cross-section shown in
Figure 4; the use of tubes for the individual
nozzles is also possible.

Figures 5 and 6 show reflector sheets for
surface burners and corner burners.

In Figure 5 power fuel dust nozzles 21 for
power burners are arranged on both sides of the
air nozzles 20. Between the power burners 20
and 21 annular pilot burners 22 are arranged
which correspond in their structure approximately
to the first stage of the pilot burner according to
Figure 2. Therefore the reference numerals of
Figure 2 are used. The shaded cross-section
corresponds to the supply cross-section of the
igniting coal dust tube 8.

Additional igniting fuel dust nozzles 23 are
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provided in the power fuel dust nozzles 21

adjacent to the pilot burner 22. Since Figure 5
relates to surface burners, it is not necessary for
the additional igniting fuel dust nozzles 23 to
extend up td the free end of the power fuel dust
nozzles 21, that is the additional igniting fuel dust
nozzles 23 can end in a similar way to the
additional igniting coal dust tube 11 in the
embodiment according to Figure 1, that is set
back.

Figure 6 shows a corner burner system with a
central pilot burner 22, power fuel dust nozzles
24 and power air nozzles 25. Here also, additional
igniting fuel dust nozzles 26 are arranged in the
power fuel dust nozzles 24. '

Under certain circumstances it is possible for
the additional igniting fuel dust not to be fed
through the power fuel dust nozzles 24, or not
only through these nozzles, in that additional
igniting fuel dust nozzles 27 are distributed
around the pilot burner. .

Since the corner burner system comprises a
horizontal arrangement of the power fuel dust
nozzles 24, it is appropriate for the additional
igniting fuel dust nozzles 26 to extend up to the
free end of the power fuel dust nozzles 24, as is
the case in the burner-in-burner arrangement
according to Figure 2.

In Figures 5 and 6, the combustion chamber
wall shown in Figures 1 to 3 is not illustrated.

With the surface burners and corner burners
according to Figures 5 and 6, pilot burners 22 can
also be used which are designed for two-stage
ignition. Thus, for example, the two-stage pilot
burner according to Figure 2, that is the enclosed
arrangement including the additional igniting fuel
dust tube 11, can be used instead of the pilot
burner 22 in Figures 5 and 6. It is also possible to
use the two-stage pilot burner arrangement
according to Figure 3, if necessary encasing the
individual nozzles 19 in a jacket, as separate pilot
burners in the burner systems according to
Figures 5 or 6.

Finally, it should be pointed out that, in Figures
2 and 3, the free space remaining in the area of
the narrowing part 7a and the narrower section of
the ignition surface air tube 7 can be filled up or,
as shown by the shaded section, padded out. The
inner cross-section for the additional igniting coal
dust can then be limited by a straight cylindrical
tube section. Of course, in carrying out the
method according to the invention and in
constructing the burner systems according to the
invention, it is only a question of the
corresponding cross-sections being available for
the air supply and fuel dust supply.

Depending on the geometry and on the fuel, it
would also be possible, in the arrangement
according to Figure 1, to omit an additional
igniting fuel dust supply 10 and a special
additional igniting coal dust tube 11, and to blow
the additional igniting coal dust by a suitable
method into the power coal dust inlet 6 or into a
pipeline connected to this inlet.
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Claims

1. A method for the ignition of a fuel dust
power burner in which the ignition energy is
provided by a fuel dust pilot burner, wherein, after
ignition of the pilot burner, a mixture of additional
igniting fuel dust and air is passed to the pilot -
burner flame, and then the power fuel dust is
introduced.

2. A method according to claim 1, wherein a
fuel dust is used as the additional igniting fuel
dust which corresponds to the igniting fuel dust of
the pilot burner in its grain size and/or
consistency.

3. A method according to claim 1 or 2, for the
ignition of a burner system consisting of at least
two power burners arranged in a line and an
annular fuel dust pilot burner arranged between
them, wherein the additional fuel dust is supplied
by way of the power dust tubes of the two power
burners. T

4. A method according to claim 1, for the
ignition of an annular power burner with an
internal return flow area, in which the ignition
energy is supplied centrally into the return flow
area by a fuel dust pilot burner arranged in the
power burner, wherein the additional igniting fuel
dust is supplied in coaxial distribution in relation
to the initially supplied igniting fuel dust.

5. A method according to claim 1, for the
ignition of a burner system consisting of at least
two power burners arranged in a line and an
annular fuel dust pilot burner arranged between
them, wherein the additional fuel dust is supplied
in coaxial distribution in relation to the initially
supplied igniting fuel dust.

6. A method according to claim 4 or 5, wherein
the additional igniting fuel dust is fed into the '
ignition flame with an essentially uniform
circumferential distribution.

7. A method according to claim 4 or 5, wherein
the additional igniting fuel dust is supplied to
essentially distinct areas distributed uniformly
around the periphery of the igniting flame.

8. A burner system consisting of at least one
fuel dust power burner and at least one fuel dust
pilot burner, wherein the burner system
incorporates a supply device for feeding
additional igniting fuel dust into the pilot burner
flame.

9. A burner system according to claim 8,
consisting of an annular power burner with a
power dust tube and a surface air tube, and an
annular pilot burner arranged concentrically in the
power burner and provided with an igniting fuel
dust tube and a surface air tube, wherein one part
of the power fuel dust tube is designed as the
supply cross-section for the additional igniting
fuel dust.

10. A burner system according to claim 8,
wherein an additional fuel dust tube surrounding
the surface air tube of the pilot burner is arranged
in the power fuel dust tube. "

11. A burner system according to claim 10,
wherein the additional igniting fuel dust tube is
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tube.

12. A burner system according to claim 8 or 9,
wherein in the power fuel dust tube several
additional igniting fuel dust channels are arranged
around the periphery of the igniting surface air
tube, the free ends of these channels opening out
to the igniting flame and the other ends being
connected to an additional igniting fuel dust
distributor. :

13. A burner system according to claim 12,
wherein a distribution chamber is connected to
the other ends of the additional igniting fuel dust
channels. ’

14. A burner system according to any one of
claims 8 to 13, wherein a burner retort is attached
to the ignition surface air tube in order to stabilise
the igniting flame, this burner retort being formed
by a retort component or by compressed air.

15. A burner system according to claim 8,
consisting of at least two power burners in the
form of jet burners and at least one pilot burner
arranged between the power burners, wherein a
part of the cross-section of the power fuel dust
tubes of the power burners is designed as the
supply cross-section for the additional igniting

30

40

45

50

fuel dust.

16. A burner system according to claim 8 or
15, wherein injection nozzles for the additional
igniting fuel dust are arranged around the pilot
burners.

17. A burner system according to claim 8,
consisting of at least two power burners in the
form of jet burners and at least one pilot burner in
the form of an annular burner arranged between
the power burners, wherein one or more
additional igniting fuel dust cross-sections extend
outside the ignition surface air tube, these cross-
sections forming a structural unit with the igniting
fuel dust tube and the ignition surface air tube.

18. A burner system according to any one of
claims 8 to 17, wherein the additional igniting
fuel dust can be supplied by a single igniting fuel
dust pipeline by way of feeding devices.

19. A method for the ignition of a fuel dust
power burner, substantially as hereinbefore
described with reference to the accompanying
drawings.

20. A burner system substantially as
hereinbefore described with reference to the
accompanying drawings.
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