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DESCRIPTION

Technical field

[0001] The invention relates to lances suitable for burners. Such lances are commonly called
burner lances. The invention relates to burners comprising such lances. Such burners are
commonly called lance burners. The invention relates to boilers comprising such lance burners
and/or burner lances. The invention relates to maintenance of burner lances and lance
burners.

Background

[0002] Burner lances and lance burners are used to deliver at least two materials into a
furnace separately. Often a first material is a carrier medium for delivering some second
material, and the second material is a fuel. The materials are fluids, i.e. they may be liquid or
gaseous. The first material may be gaseous, e.g. air or steam, and the second material may
be a liquid, e.g. oil or alcohol (e.g. methanol). Burner lances typically deliver the first and the
second fluid to a nozzle, which mixes the fluids, e.g. by forming a fine spray of the first fluid
together with the second fluid. A lance is commonly called a gun.

[0003] In this field, the document US 2012/0036776 A1 discloses a gasification rector to which
an injection device extends. The injection devices includes a plurality of substantially concentric
conduits coupled to a modular tip. The modular tip includes a plurality of cooling channels and
a plurality of substantially annular nozzles defined therein.

[0004] Burner lances need to be maintained from time to time. Maintenance may include
cleaning the nozzle or changing the nozzle. For maintenance, the burner lance is removed
from a furnace or a burner. Burner lances commonly comprise relatively lengthy pipes.
Moreover, the furnace, in which the burner lance is used, is typically arranged within a boiler
house. For these reasons, a wall of the boiler house needs to be sufficiently far away from the
furnace at least at the location, wherein the burner lance is arranged. If not, the relatively
lengthy burner lance could not be withdrawn from the furnace, and could therefore not be
maintained.

[0005] More efficient use of space within a boiler plant would require small boiler houses.
However, for the aforementioned reasons, burner lances and their maintenance impose a limit
to the degree to which the size of the boiler house can be decreased. In a corresponding
manner, an output power of the boiler depends on the size of the furnace. In case the size of
the boiler house is fixed, the size of the furnace, and thus the output power, can only be
increased to such a level that the maintenance of the burner lance is still possible. The
maintenance is possible, when there is sufficiently free space in between the furnace and the
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boiler house.

Summary

[0006] It has been noticed that the lance burner can be maintained even if the free space in
between the furnace and the boiler house is small, when the lengthy lance burner is detached
to shorter parts. Thus, a part of the burner lance can be withdraw from the furnace, a part can
be detached from the burner lance, and the remaining part of the lance burner can be
withdraw from the furnace. A corresponding method is disclosed in claim 15.

[0007] It has been noticed that the shorter part can be detached from the burner lance easily,
when the burner lance comprises an openable fastener, i.e. a first openable fastener. The first
openable fastener can be used for detaching a second part of the burner lance from a first part
of the burner lance. Moreover, after maintenance, the openable fastener can be used for
fastening the first part of the burner lance to the second part of the burner lance. A
corresponding burner lance is disclosed in claim 1.

[0008] Preferable embodiments are disclosed in the dependent claims. These and other
embodiments are disclosed in the description and figures.

Brief description of the drawings

[0009]

Fig. 1a
shows a boiler plant having a boiler comprising a burner that comprises a burner lance,
Fig. 1b
shows a boiler plant having a boiler comprising a burner that comprises a burner lance,
Fig. 1c
shows an inner pipe, an outer pipe, and channels for fluids of a burner lance,
Fig. 1d
shows a boiler plant having a burner lance,
Fig. 1e
shows an orientation of a burner lance,
Figs. 2a and 2b
show a burner lance having a first part and a second part, wherein the second part is
detachable from the first part,
Figs. 3a to 3d3
show embodiments of burner lances, in particular attachments in between a first part of
an inner pipe and a second part of the inner pipe,
Figs. 4a to 4c
show embodiments of burner lances, in particular attachments in between a first part of
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an outer pipe and a second part of the outer pipe,

Figs. 5a to 5¢
show burner lances attached to a nozzle,
Fig. 6a

shows a burner lance having a first part, a second part, and a third part, wherein the
third part is detachable from the second part,
Fig. 6b
shows a burner lance having a secondary outer pipe surrounding the (primary) outer
pipe,
Fig. 6¢c and 6d
show a burner lance having a secondary outer pipe surrounding the (primary) outer pipe
and a tertiary outer pipe surrounding the secondary outer pipe,
Fig. 7a
shows a burner comprising the burner lance and a protective pipe,
Fig. 7b
shows an arrangement comprising the burner lance, a protective pipe, and a tool, and
Fig. 7c
shows a burner further comprising an air box.

Detailed description

[0010] Figs. 1a, 1b, and 1d show boiler plant 100 comprising boiler 120 provided with a burner
400 comprising a burner lance 200. Since the burner 400 comprises the lance 200 the burner
400 can be called a lance burner 400. The burner lance 200 is attached to a nozzle 310 for
delivering first fluid and second fluid into a furnace 124 of a boiler 120. The boiler 120 in
arranged inside a boiler house 110. In particular, a free space F is arranged in between a wall
122 of a boiler and a wall 112 of the boiler house, and a part of the burner lance 200 is
arranged within the free space F. As indicated in the background, the free space F in between
the boiler 120 and the boiler house 110 may be small. For maintenance, the nozzle 310 may
be detachable from the burner lance 200.

[0011] For maintenance, the burner lance 200, in particular the nozzle 310 thereof, needs to
be withdrawn from the furnace 124. Referring to Figs. 1a, 1b, and 1d, the burner lance 200
may be withdrawn from the burner 400 e.g. towards an upper left corner of Figs. 1a, 1b, and
1d. Thus, an end of the burner lance 200 may hit a wall 112 of the boiler house 110 before the
nozzle 310 is withdrawn from the furnace 124. Thus, if a part (in particular a second part 200b)
of the burner lance 200 would not be detachable, maintenance would not be possible. For this
reason, a burner lance 200 of an embodiment comprises a first openable fastener 320 for
detaching a part of the burner lance 200 from another part of the burner lance 200.

[0012] As known, the boiler 120 may comprise various heat exchangers, including a
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superheater 132 and an economizer 134. Referring to Fig. 1a, the burner lance 200 may be a
part of a main burner (e.g. one of main burners) of the boiler. In such a solution fuel(s) is/are
only fed to the furnace 124 through the burner lance(s).

[0013] However, referring to Figs. 1b and 1d, the burner lance may be part of a start burner,
and some other fuel, e.g. main fuel, may be also delivered to the furnace 124 and burnt
therein. In particular, when also another fuel than the first fluid is used, the boiler 110 may
comprise a combustion air pre-heater 136. The boiler 120 may comprise a flue gas cleaner
138, which may comprise at least one of an electrostatic precipitator, a filter, and a scrubber.
Finally, the cleaned flue gas exits through a chimney 140. A typical construction is one in which
the boiler 120 is suspended from a ceiling of the boiler house 110 by suspension means 142.
The suspension means 142 may comprise at least one of a beam and a cable. The boiler 120
may be e.g. a fluidized bed boiler. In case the boiler 110 is a circulating fluidized bed boiler, a
cyclone 144 (see Fig. 1d) is used before the superheater 132 to separate bed material from
the flue gas before the cleaned flue gas is conveyed to the superheater 132 and economizer
134. In a fluidized bed boiler, the burner lance 200 may be used when running up the fluidized
bed combustion. After the bed has been sufficiently heated, the burner lance 200 may be
withdrawn from the furnace 124, and the boiler 120 may be operated using only main fuel (e.g.
solid fuel), such as biomass derived fuel and/or residue derived fuel, which can be supplied
into the furnace via a channel (see the reference "Main fuel") other than the burner lance 200.

[0014] Referring to Fig. 1c, the burner lance 200 comprises an inner pipe 210, which limits a
first channel 212 for conveying some first fluid to a nozzle 310, and via the nozzle 310 into the
furnace 124. The first fluid may be liquid or gaseous, preferably gaseous. The first fluid may
comprise oxygen, e.g. the first fluid may comprise or consist of air. The first fluid may comprise
or consist of steam. However, combustion air may be fed to the furnace also with other means
(see Figs. 1a, 1b and 1d; references 422, 442, and "Air"). The burner lance 200 comprises an
outer pipe 220. The outer pipe 220 laterally surrounds the inner pipe 210. Thus, a second
channel 222 for conveying the second fluid to the nozzle 310 is arranged in between the inner
pipe 210 and the outer pipe 220. The pipes 210, 220 need not be circular in cross section.
However, preferably the pipes 210, 220 have a circular cross section, and the pipes 210, 220
extend co-axially. When circular, the outer pipe 220 surrounds the inner pipe 210 radially. The
second fluid may be liquid or gaseous. The second fluid may comprise hydrocarbons, e.g. the
second fluid may comprise oil, liquid petroleum gas, and/or some alcohol (e.g. methanol). It is
noted that the burner lance may comprise further outer pipes 230, 240 (see Figs. 6b to 6d). In
such a case, the outer pipe 220 may be referred to as a primary outer pipe 220.

[0015] A purpose of the nozzle 310 is to deliver the first fluid and the second fluid into the
furnace 124. A purpose of the nozzle 310 is to spray at least one of the first fluid and the
second fluid into a furnace 124. A purpose of the nozzle 310 is to spray at least one of the first
fluid and the second fluid into a furnace 124 in the form a small droplets. As indicated above,
typically, the droplets are formed from the second fluid, while the first fluid acts as the carrier
medium (i.e. atomizing medium). It is possible that the small droplets are formed of the first
fluid and the second fluid acts as a carrier. These droplets then rapidly evaporate in the
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furnace 124, thereby enabling easy combustion of the first and/or the second fluid. Such a
principle may be referred to as medium-assisted atomizing principle. One of the first and
second fluids may be a medium that assists the atomizing of the other one of the fluids;
typically the first fluid is the medium that assists the atomizing of the second fluid. However, in
case both the first and second fluids are gaseous, not further atomizing is needed.

[0016] Referring to Fig. 2a, the burner lance 200 comprises a first inlet 201 for letting in first
fluid into the first channel 212, and a second inlet 202 for letting in second fluid into the second
channel 222.

[0017] It has been found that such a burner lance 200 can be maintained in a small space by
detaching a part from the burner lance. Correspondingly, an embodiment of a method for
maintaining the burner lance 200 comprises detaching a second part 200b of the burner lance
200 from a first part 200a of the burner lance 200. Herein the order of the first and second
parts 200a, 200b is defined such that the first part is attached to the nozzle 310 or is
attachable to the nozzle 310. In particular, a primary end 204a of the first part 200a is attached
or attachable to the nozzle 310. Thus also the nozzle 310 is attached or attachable to primary
end 204a of the first part 200a. The primary end 204a of the first part 200a is opposite to a
secondary end 205a of the first part 200a, which secondary end 205a is attached or attachable
to the second part 200b (see Fig. 2b).

[0018] The nozzle 310 may e.g. fit tightly to a primary end 204a of the first part 200a of the
burner lance. In an embodiment, the first part 200a of burner lance 200 fits with the nozzle 310
so tightly that first and second fluids flow only through the nozzle 310. In an embodiment, the
first part 210a of the inner pipe 210 fits with the nozzle 310 so tightly that flow of the first fluid in
between the first part 210a of the inner pipe 210 and nozzle 310 is prevented. Thus, in an
embodiment, the first part 210a of the inner pipe 210 fits with the nozzle 310 so tightly that the
first fluid flows only through the nozzle 310. The nozzle 310 may be attached to the inner pipe
210 in a similar manner as the first part 210a of the inner pipe 210 is attached to the second
part 210b of the inner pipe 210 (see below). If a groove of the inner pipe 210 fits with a groove
of the nozzle, as shown in Figs. 5a to 5c, a part of the nozzle 310 may radially encircle a part
of the inner pipe 210 (Figs. 5a and 5b), or a part of the inner pipe 210 may radially encircle a
part of the nozzle 310 (Fig. 5¢). As an alternative to fitting the parts together, the nozzle 310
may be welded to the primary end 204a of the first part 200a of the burner lance, e.g. to an
end of the inner pipe 210.

[0019] The first part 200a of the burner lance 200 comprises a first part 210a of the inner pipe
210 and a first part 220a of the outer pipe 220; and the first part 200a is attachable to the
nozzle 310 or is attached to the nozzle 310. When the first part 200a is attached to the nozzle
310, a first part comprises the nozzle 310. If the first part 200a is attachable or attached to the
nozzle 310, preferably, the first part 210a of the inner pipe 210 is attachable or attached,
respectively, to the nozzle 310. The nozzle 310 may be detachable from the first part 200a to
further help maintenance. In this way, a seam 312 may be left in between the nozzle 310 and
the first part 200a (see Figs. 5a to 5¢). The nozzle 310 may be made from different material
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than the inner pipe 210 or the outer pipe 220.

[0020] The second part 200b of the burner lance 200 comprises a second part 210b of the
inner pipe 210 and a second part 220a of the outer pipe 220. As will be detailed, the inlets 201,
202 may be arranged in the second part 200b, a third part 200c, or another part of the burner
lance 200. What will be said about preferable lengths of the parts 200a, 200b of the burner
lance 200 applies in connection with the method.

[0021] In this way, the invention relates also to a burner 400 comprising an arrangement
comprising the nozzle 310 and the burner lance 200 as detailed above and below. In the
arrangement, the nozzle 310 is attached or attachable to the first part 200a of the burner lance
200, in particular to the primary end 204a thereof.

[0022] In particular and with reference to Fig. 1a, 1b, and 1d, when the burner lance 200 is
withdrawn from the furnace 124 and an end of burner lance 200 (i.e. the second part of the
burner lance 200) approaches the 112 wall of the boiler house 110, the second part 200b of
the burner lance 200 can be detached in the aforementioned manner. Thereafter there is
sufficient space for withdrawing the first part 200a of the burner lance 200 from the furnace
124. After also the first part 200a has been withdrawn from the furnace, the first part 200a (in
particular the nozzle 310) can be maintained, e.g. cleaned and/or replaced by a new nozzle.
Thus, the method comprises maintaining at least the first part 200a of the burner lance 200
and/or the nozzle 310. More precisely, the method comprises maintaining at least the first part
200a of the burner lance 200 and/or the nozzle 310 when no part of the burner lance 200 is
arranged within the furnace 124. After maintenance, the first part 200a of the burner lance 200
can be put back to place. At a suitable point, the method comprises fastening the second part
200b of the burner lance 200 to the first part 200a of the burner lance 200.

[0023] It has been found that such a method can be relatively easily performed, when the
burner lance 200 comprises a first openable fastener 320 for fastening the first part 200a to
the second part 200b and for detaching the first part 200a from the second part 200b. Fig. 2a
shows a burner lance 200 comprising such a first part 200a and a second part 200b, attached
to each other with a first openable fastener 320.

[0024] Referring to Fig. 2b, the first part 200a is attachable or attached to the nozzle 310
suitable for delivering at least first and second fluid into the furnace 124. The parts 200a, 200b
may be sold separately from the nozzle 310. However, at least in use the first part 200a is
attached to the nozzle 310. The first part 200a comprises a first part 210a of the inner pipe 210
and a first part 220a of the outer pipe 220. Herein it is considered that when the first part 200a
is attached to the nozzle 310, another first part 200a can be defined so that the other first part
comprises to the nozzle 310. In particular, when the burner lance is used, it is immaterial
whether the burner lance comprises the nozzle or is attached thereto. As indicated above, the
inner pipe 210 limits a first channel 212 for conveying the first fluid to the nozzle 310. Thus, the
first part 210a of the inner pipe 210 limits a part of the first channel 212. Moreover, the part of
the first channel 212 is suitable for conveying the first fluid to the nozzle 310, or, if the first part
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200a is not attached to the nozzle 310, the part of the first channel 212 is suitable for
conveying the first fluid to the such a part that is attachable to the nozzle 310. The first part
220a of the outer pipe 220 laterally surrounds at least a part of the first part 210a of the inner
pipe 210. Thus, a part of the second channel 222 is arranged in between the first part 210a of
the inner pipe 210 and the first part 220a of the outer pipe 220. Moreover, the part of the
second channel 222 is suitable for conveying the second fluid to the nozzle 310.

[0025] Referring to Fig. 2b, the second part 200b comprises a second part 210b of the inner
pipe 210 and a second part 220a of the outer pipe 220. The second part 210b of the inner pipe
210 limits a part of the first channel 212. The second part 220b of the outer pipe 220 laterally
surrounds at least a part of the second part 210b of the inner pipe 210. Thus, a part of the
second channel 222 is arranged in between the second part 210b of the inner pipe 210 and
the second part 220b of the outer pipe 220.

[0026] The burner lance 200 comprises the first openable fastener 320. The first openable
fastener 320 is configured to fasten the first part 200a to the second part 200b in such a way
that [A] the first part 210a of the inner pipe 210 fits with the second part 210b of the inner pipe
210 and [B] the first part 220a of the outer pipe 220 fits with the second part 220b of the outer
pipe 220. In addition, the first openable fastener 320 is openable. The first openable fastener
320 is configured to be opened in such a way that, once opened, the second part 200b is
detachable from the first part 200a. The first openable fastener 320 is configured to be opened
in such a way that, once first openable fastener 320 is opened, the second part 200b is
detachable from the first part 200a without using a tool.

[0027] The burner lance 200 comprises a first inlet 201 for letting in the first fluid into the first
channel 212 and a second inlet 202 for letting in the second fluid into the second channel 222.
Referring to Fig. 6a, the inlets 201, 202 need not be part of the second part 200b. However,
preferably, the first part 200a of the burner lance 200 does not comprise the inlets 201, 202. In
other words, preferably, the first and second fluids are configured to be conveyed through the
second part 200b of the burner lance 200 to the first part 200a of the burner lance 200.

[0028] The inner pipe 210 has a profile shape that extends in the direction of length of the
burner lance. In a similar manner, the first 210a and second 210b parts of the inner pipe 210
have a profile shape that extends in the direction of length of the burner lance 200. Typically
the length |}, of the burner lance 200, which is shown in Fig. 2a, in the direction of the length of
the lance 200 is at least 1.0 metre, such as from 1.0 mto 5.0 m; e.g. from 1.5 mto 4.0 m. The
length || of the burner lance 200, if the burner lance consisted of only one integral part, would
be proportional to the size of the free space F in between the boiler 120 and the boiler house
110 needed for maintenance. A length I5> of the second part 200b in the direction length of the
burner lance 200 is from 0.5 m to 2.5 m and a length |jp1 of the first part 200a is from 0.5 m to
2.5 m. Therefore, the requirement of free space is decreased by an amount proportional to the
length |52 of the the second part 200b. Preferably, a length of the second part 200b is at most

2.0 m or at most 1.5 m and a length of the first part 200a is at most 2.0 m or at most 1.5 m.
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The maximum length affects the requirements for the free space. More preferably, a length |,
of the second part 200b is from 0.5 m to 2.0 m or from 0.5 m to 1.5 m and a length |4 of the

first part 200a is from 0.5 m to 2.5 m or from 0.5 m to 1.5 m. When the burner lance 200
comprises a third part 200c, the aforementioned lengths preferably apply also to the third part
200c.

[0029] A diameter of the burner lance 200 depends on the needs. Typically, an inner diameter
of the inner pipe 210 is from 10 mm to 200 mm, more typically from 30 mm to 70 mm.
Typically, an inner diameter of the outer pipe 220 is from 5 mm to 100 mm greater than an
outer diameter of the inner pipe 210, more typically from 15 mm to 40 mm greater than an
outer diameter of the inner pipe 210.

[0030] The first part 200a is provided with a first primary support 214a, as indicated in Figs. 2b
and 3a. The first primary support 214a supports the first part 210a of the inner pipe 210 to the
first part 220a of the outer pipe 220. In particular, the first primary support 214a supports an
outer surface of the first part 210a of the inner pipe 210 to an inner surface of the first part
220a of the outer pipe 220. Preferably, the first part 200a is provided with at least three first
primary supports 214a arranged at the same longitudinal position, and thus laterally
surrounding a part of the first part 210a of the inner pipe 210. Distances between all two
neighbouring first primary supports 214a, as measured along the outer surface of the inner
pipe 210, in the direction of circumference, may be equal. A distance between the end 205a
(see Fig. 2b for the ends 205a and 205b) of the first part 200a and a first primary support
214a, as measured in the longitudinal direction of the inner pipe 210, is preferably small, e.g.
up to one third of the length of the first part 210a of the inner pipe 210.

[0031] In a similar manner, the second part 200b is provided with a second primary support
214b, as indicated in Figs. 2b and 3a. The second primary support 214b supports the second
part 210b of the inner pipe 210 to the second part 220b of the outer pipe 220. Preferably, the
second part 200b is provided with at least three second primary supports 214b arranged at the
same longitudinal position, and thus laterally surrounding a part of the second part 210b of the
inner pipe 210. Distances between all two neighbouring second primary supports 214b, as
measured along the outer surface of the inner pipe 210, may be equal. A distance between the
end 205b of the second part 200b and a second primary support 214b, as measured in the
longitudinal direction of the inner pipe 210, is preferably small, e.g. up to one third of the length
of the second part 210b of the inner pipe 210.

[0032] The primary supports 214a, 214b have the effect that the parts 210a, 210b of the inner
pipe 210 are aligned with each other when the parts 220a, 220b of the outer pipe 220 are
aligned with each other. WWhen attaching the parts 200a, 200b of the burner lance 200, the
parts of the outermost pipes (e.g. 220a, 220b of the outer pipe 220) are easily aligned with
each other. In this way the primary supports 214a, 214b help fastening the first part 200a to
the second part 200b in such a way that [A] the first part 210a of the inner pipe 210 fits with the
second part 210b of the inner pipe 210 and [B] the first part 220a of the outer pipe 220 fits with
the second part 220b of the outer pipe 220.
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[0033] The first primary support 214a should resists the flow within the second channel 222
only minimally. Thus, preferably, the first primary support 214a is thin member with e.g. a
thickness of at most 5 mm. What has been said about the first primary support 214a preferably
applies to the second primary support 214b.

[0034] Referring to Figs. 3c and 4c, in an embodiment, an end 215a of the first part 210a of
the inner pipe 210 is provided with threads, and an end 215b of the second part 210b of the
inner pipe 210 is provided with treads. Thus, the parts 210a, 210b may be turned to detach
and attach the parts 210a, 210b to each other. In an embodiment, due to the treads, the first
part 210a of the inner pipe 210 fits with the second part 210b of the inner pipe 210 so tightly
that flow of the first fluid and/or the second fluid in between the first part 210a of the inner pipe
210 and the second part 210b of the inner pipe 210 is prevented.

[0035] Referring to Figs. 3a, 3b, 4a, and 4b, in a preferable embodiment, an end 215a of the
first part 210a of the inner pipe 210 is provided with a first groove 216a. Referring to Fig. 3a, in
an embodiment, the first groove 216a is arranged on an outer surface of the first part 210a of
an inner pipe 210. Referring to Fig. 3b, in an embodiment, the first groove 216a is arranged on
an inner surface of the first part 210a of an inner pipe 210. In a corresponding manner, an end
215b of the second part 210b of the inner pipe 210 is provided with a second groove 216b.
Referring to Fig. 3a, in an embodiment, the second groove 216b is arranged on an inner
surface of the second part 210b of the inner pipe 210. Referring to Fig. 3b, in an embodiment,
the second groove 216b is arranged on an outer surface of the second part 210b of the inner
pipe 210.

[0036] In a solution of Figs. 3a, 3b, 4a, and 4b, the first groove of the first part 210a of the
inner pipe 210 fits with the second groove of the second part 210b of the inner pipe 210
because of the matching grooves 216a, 216b. In an embodiment, a length of the first part 210a
of the inner pipe 210 is greater than a length of a first part 220a of the outer pipe 220 and/or a
length of the second part 220a of the inner pipe 210 is greater than a length of the second part
220b of the outer pipe 220. This has the effect that a seam formed by the first and second
grooves (216a and 216b) has a certain length (e.g. at least 1 cm), which improves the
tightness of the seam. In an embodiment, the first groove 216a fits with the second groove
216b so tightly that flow of the first fluid and/or the second fluid in between the first part 210a of
the inner pipe 210 and the second part 210b of the inner pipe 210 is prevented.

[0037] Figure 5a shows the solution of Fig. 4a, wherein the first part 200a is attached to the
nozzle 310. As indicated in Figs. 5a (as well as in 3a, 3b, 4a, and 4b), the seam between the
first part 210a of the inner pipe and the second part 210b of the inner pipe 210 may be
arranged at a same longitudinal position as the first openable fastener 320; e.g. at a same
longitudinal position as the flanges 292a, 292b. However, referring to Fig. 5b, in an
embodiment, the first part 210a of the inner pipe 210 is longer than the first part 220a of the
inner pipe 220 and the second part 210b of the inner pipe 210 is shorter than the second part
220b of the outer pipe 220. In such a case, the seam need not be arranged at a same
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longitudinal position as the first openable fastener 320. Referring to Fig. 5¢, in an embodiment,
the first part 210a of the inner pipe 210 is shorter than the first part 220a of the inner pipe 220
and the second part 210b of the inner pipe 210 is longer than the second part 220b of the
outer pipe 220. In such a case, the seam need not be arranged at a same longitudinal position
as the first openable fastener 320.

[0038] Figures 3d1 and 3d2 show the end 215a of the first part 210a of the inner pipe 210 in
more detail. As shown therein, a first tongue 218a is arranged at the same longitudinal position
as the first groove 216a. The first tongue 218a may be arranged in between the first groove
216a and a central axis of the first part 210a of the inner pipe 210 as in Fig. 3d1. The first
groove 216a may be arranged in between the first tongue 218a and a central axis of the first
part 210a of the inner pipe 210 as in Fig. 3d2. Preferably, the first tongue 218a tapers towards
the first end 215a, as indicated in Figs. 3d1 and 3d2. The tapering may be a result of a bevel
218a1 (see Fig. 3d1) provided at the end 215a of the first part 210a of the inner pipe 210. The
bevel 218a1 may be provided at an end of the first tongue 218a. The tapering of the first
tongue 218a may be a result of a rounding 218a2 (see Fig. 3d2) provided at the end 215a of
the first part 210a of the inner pipe 210. The rounding 218a2 may be provided at an end of the
first tongue 218a.

[0039] When the first tongue 218a tapers towards the first end 215a, the first part 210a of the
inner pipe 210 can be easily fixed to the second part 210b of the inner pipe 210. Such a
tapering shape is detail for the first part 200a only in Figs. 3d1 and 3d2. However, this applies
in particular, when the grooves 216a, 216b fit to each other tightly in order to form a tight seam
therein between, as shown in Figs. 3a, 3b, 4a, 4b, 5a, 5b, and 5c without the tapering. The
tongue 218b of the second part 210b of the inner pipe 210 may taper towards the second end
215b of the second part 210b in a similar manner as the first part 210a tapers towards the first
end 215a (see Fig. 3d3). As shown in Fig. 3d3, a second tongue 218b is arranged at the same
longitudinal position as the second groove 216b. The second tongue 218b may be arranged in
between the second groove 216b and a central axis of the first second 210b of the inner pipe
210 (not shown). The second groove 216b may be arranged in between the second tongue
218b and a central axis of the second part 210b of the inner pipe 210 as in Fig. 3d3.
Preferably, the second tongue 218b tapers towards the second end 215b. The tapering may
be a result of a bevel 218a1 (see Fig. 3d3) provided at the end 215b of the second part 210b
of the inner pipe 210. The bevel 218b1 may be provided at an end of the second tongue 218b.
The second end 215b of the second part 210a is depicted e.g. in Fig. 3b without the tapering
shape.

[0040] Referring to Figs. 4a and 4b, in an embodiment, an end 205a (see Fig. 2b for the ends
205a and 205b) of the first part 200a, i.e. the secondary end 205a of the first part 200a as
discussed above, is provided with a first flange 292a and an end 205b of the second part 200b
is provided with a second flange 292b. The openable fastener 320 is configured to fasten the
first flange 292a to the second flange 292b.

[0041] Referring to Fig. 4a, in an embodiment, the first openable fastener 320 comprises a
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screw 321a or bolt 321b. A nut 322 can be provided with a bolt 321b. By screwing the bolt
321b through both the flanges to the nut 322, the flanges 292a, 292b of the parts 200a, 200b
can be attached to each other. Alternatively or in addition, by screwing the screw 321a through
one of the flanges (292a, 292b) to the other one of the flanges (292b, 292a), the flanges 292a,
292b of the parts 200a, 200b can be attached to each other.

[0042] As an alternative to the screw 321a or bolt 321b, a socket 294a may be used. Referring
to Fig. 4b, the socket 294a may be used to fasten the first flange 292a to an end of the second
part 200b. An end of the second part 220b of the outer pipe 220 may be provided with threads
296b that match threads of the socket 294a. If a socket 294a is used as the first openable
fastener 320 inside a protective pipe 410, which may be a part of a burner 400, an outer
diameter of the socket 294a should be smaller than an inner diameter of the protective pipe
410 in order to allow air flow within a channel 420 as will be detailed below. In such a solution,
a lance support 430 other than the socket 294a may be provided. In such a case, the lance
support 430 may be provided at a different longitudinal position than the socket 294a. More
details of the lance support 430 and protective pipe 410 are given below.

[0043] When the first part 200a comprises the first flange 292a and the second part 200b
comprises the second flange 292b, preferably, a gasket 298 (see Fig. 4a) is arranged in
between the first flange 292a and the second flange 292b. A purpose of the gasket is to seal
the seam in between the parts 220a, 220b of the outer pipe. Thus, more generally, in an
embodiment, a gasket 298 is arranged in between an end of the first part 220a of the outer
pipe 220 and the second part 220b of the outer pipe 220.

[0044] Referring to Fig. 4c, an end of both the parts of the inner and outer pipes may be
provided with threads, so that parts of inner and outer pipes can be joined by turning the parts
200a, 200b relative to each other about an axis that is parallel to the length of the burner lance
200. In the embodiment of Fig. 4c, the second part 210b of the inner pipe 210 may be
rotatable relative to the second part 220b of the outer pipe 220 about an axis that is
unidirectional with the length of the second part 200b.

[0045] Even if not shown in the figures, the first openable fastener 320 may comprise a latch,
by which the second part 200b may be detachably attached to the first part 200a.

[0046] Referring to Fig. 6a, in an embodiment, the burner lance 200 is detachable to more
than two parts. A burner lance 200 according to Fig. 6a comprises a third part 200c. The third
part 200c of the burner lance 200 comprises a third part 210c of the inner pipe 210 and a third
part 220c of the outer pipe 220. In addition, the burner lance 200 of Fig. 6a comprises a
second openable fastener 322. The second openable fastener 322 is configured to fasten the
second part 200b of the burner lance 200 to the third part 200c of the burner lance 200. The
parts 200b and 200c are configured to be attached in such a way that [A] the second part 210b
of the inner pipe 210 fits with the third part 210c¢ of the inner pipe 210 and [B] the second part
220b of the outer pipe 220 fits with the third part 220c of the outer pipe 220. Moreover, the
second openable fastener 322 is openable, and once opened, the second part 200b is
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detached from the third part 200c or detachable from the third part 200c, preferably without a
tool. What has been said about the connection between the first and second parts 210a, 210b
of the inner pipe 210 applies to the connection between the second and third parts 210b, 210c
of the inner pipe 210, mutatis mutandis. What has been said about the connection between the
first and second parts 220a, 220b of the outer pipe 220 applies to the connection between the
second and third parts 220b, 220c of the outer pipe 220, mutatis mutandis. \What has been
said about the first openable fastened 320 applied to the second openable fastener 322
mutatis mutandis. If the second openable fastener 322 is configured to operate with flanges,
the corresponding ends of the second and third parts 200b, 200c may be provided with
flanges.

[0047] Even if not shown, the burner lance 200 may comprise a fourth part, and, optionally,
also further parts. Such solution may be feasible, if the burner lance 200 is exceptionally long
and/or the free space F is exceptionally small.

[0048] In some application it may be feasible to use different types of fuels and/or different
amounts of a fuel. Therefore, the burner lance 200 may comprise further channels, in addition
to the first channel 212 and the second channel 222. Referring to Fig. 6b, in an embodiment,
the burner lance 200 comprises a secondary outer pipe 230. The secondary outer pipe 230
laterally surrounds the outer pipe 220, i.e. the primary outer pipe 220. Thus, a third channel
232 for conveying third fluid to the nozzle 310 is arranged in between the primary outer pipe
220 and the secondary outer pipe 230. With reference to Fig. 6d, in a corresponding
embodiment, the first part 200a comprises a first part 230a of the secondary outer pipe 230.
The first part 230a of the secondary outer pipe 230 laterally surrounds the first part 220a of the
primary outer pipe 220. Thus a part of the third channel 232 arranged in between the first part
220a of the primary outer pipe 220 and the first part 230a of the secondary outer pipe 230. A
corresponding burner lance 200 comprises a third inlet for letting in third fluid into the third
channel 232.

[0049] Typically, if two different fuels are used, different channels are used also for the
corresponding carrier fluid. Moreover, even if the same fuel is conveyed through two different
channels of the burner lance 200, typically also the carrier fluid is conveyed through two
different channels. Therefore, preferably, the burner lance comprises an even number (even
herein meaning a number 2xN, wherein N is an integer and at least one) of channels, e.g. an
even number of co-axial pipes.

[0050] Referring to Fig. 6¢, in an embodiment, the burner lance 200 comprises a tertiary outer
pipe 240. The tertiary outer pipe 240 laterally surrounds the secondary outer pipe 230. Thus, a
fourth channel 242 for conveying fourth fluid to the nozzle 310 is arranged in between the
secondary outer pipe 230 and the tertiary outer pipe 240. With reference to Fig. 6d, in a
corresponding embodiment, the first part 200a of the burner lance 200 comprises a first part
240a of the tertiary outer pipe 240. The first part 240a of the tertiary outer pipe 240 laterally
surrounds the first part 230a of the secondary outer pipe 230. Thus, a part of the fourth
channel 242 is arranged in between the first part 230a of the secondary outer pipe 230 and the
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first part 240a of the tertiary outer pipe 240. A corresponding burner lance 200 comprises a
fourth inlet for letting in fourth fluid into the fourth channel 242.

[0051] As an example, such a burner lance 200 can be used in such a way that

the second fluid comprises methanol,

the first fluid, the carrier for methanol, comprises air (pressurized),
the fourth fluid comprises pine oil, and

the third fluid, the carrier for pine oil, comprises steam.

[0052] Different channels may be used e.g. for different fuels. Different channels may be used
e.g. for only one fuel at different power levels of the boiler. Different channels may be used e.g.
for different fuels and at different power levels of the boiler.

[0053] If more channels for fluids are needed, further outer pipes may be provided to the
burner lance 200 and its parts (200a, 200b, 200c). Such further outer pipe would laterally
surround the tertiary outer pipe 240. This applies to the parts 200a, 200b, 200c¢ of the burner
lance 200 as well. Such further parts are not shown in the figures.

[0054] In such embodiments, the primary outer pipe 220 may be supported to the secondary
outer pipe 230. Moreover, provided that the tertiary outer pipe 240 is present, the secondary
outer pipe 230 may be supported to the tertiary outer pipe 240. Thus, an embodiment
comprises [a] at least a first secondary support 224a supporting an outer surface of the first
part 220a of the primary outer pipe 220 to an inner surface of the first part 230a of the
secondary outer pipe 230 and [b] at least a second secondary support 224b supporting an
outer surface of the second part 220b of the primary outer pipe 220 to an inner surface of the
second part 230b of the secondary outer pipe 230. Moreover, an embodiment comprises [a] at
least a first tertiary support 234a supporting an outer surface of the first part 230a of the
secondary outer pipe 230 to an inner surface of the first part 240a of the tertiary outer pipe 240
and [b] at least a second tertiary support 234b supporting an outer surface of the second part
230b of the secondary outer pipe 230 to an inner surface of the second part 240b of the
tertiary outer pipe 240. Reference is made to Fig. 6d. What has been said about the number
and placement of the first primary supports 214a applies to first secondary supports 224a and
first tertiary supports 234a mutatis mutandis. \What has been said about the number and
placement of the second primary supports 214b applies to second secondary supports 224b
and second tertiary supports 234b mutatis mutandis.

[0055] Referring to Figs 7a and 7b, at least a part of the burner lance 200 is arranged within a
protective pipe 410. The protective pipe 410 is a part of a burner 400. During maintenance, at
least the first part 200a or the second part 200b of the burner lance 200 may be supported to
the protective pipe 410. In particular, at least the first part 200a or the second part 200b of the
burner lance 200 may be supported to the protective pipe 410 with a tool 710 during
maintenance. Thus, an embodiment relates to an arrangement comprising the burner lance
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200 as disclosed above and a tool 710 suitable for supporting the first part 200a of the burner
lance 200 to the protective pipe 410. The tool 710 may be used during maintenance. However,
the tool 710 may be removed after maintenance.

[0056] A burner 400 (i.e. a lance burner 400) comprises a burner lance 200 as discussed
above. Figs. 1a, 1b, and 1d show such a burner 400 arranged partly in a boiler 120. The type
of boiler 110 is irrelevant for details of the burner 400. As shown in Figs. 1a, 1b and 7a, the
burner 400 further comprises a protective pipe 410 laterally surrounding the burner lance 200.
Thus, a gas channel 420 is arranged in between an outer surface of the burner lance 200 and
an inner surface of the protective pipe 410. The outer surface of the burner lance 200 may be
an outer surface of the outer pipe 220 (as in Figs. 2a - 4c), an outer surface of the secondary
outer pipe 230 (see Fig. 6b), or an outer surface of a tertiary outer pipe 240 (see Fig. 6¢); or
an outer surface of an even further outer pipe (not shown). Moreover, the burner 400
comprises an inlet 422 for feeding gas, such as air, into the gas channel 420. In use, gas, such
as air, may be fed into the furnace through the gas channel 420. By using such gas,
accumulation of solid onto the nozzle 310 may be reduced, whereby a need for maintenance
can be made reduced.

[0057] Referring to Fig. 7a, the burner 400 comprises a lance support 430 configured to
support the outer surface of the burner lance 200 to the inner surface of the protective pipe
410. Preferably, the burner 400 comprises multiple lance supports 430. A function of the lance
supports 430 is to support the burner lance 200 to the protective pipe 410. A function of the
lance supports 430 is to provide the gas channel 420 in between the lance 200 and the pipe
410.

[0058] Preferably, the burner lance 200 is supported to the protective pipe 410 at least at the
detachment point of the two parts 200a, 200b of the burner lance 200. The burner lance 200
may be supported in such a way by the first openable fastener 320. In addition or alternatively,
burner lance 200 may be supported in such a way by the first flange 292a and/or the second
flange 292b. Therefore, in an embodiment, the first openable fastener 320 is configured to
support the outer surface of the burner lance 200 to the inner surface of the protective pipe
410. For the same reason, in this or another embodiment, [i] an end 205a of the first part 200a
of the burner lance 200a is provided with the first flange 292a, [ii] an end 205b of the second
part 200b of the burner lance 200 is provided with the second flange 292b, [iii] the openable
fastener 320 is configured to fasten the first flange 292a to the second flange 292b, and [iv] the
first flange 292a and/or the second flange 292b is configured to support the outer surface of
the burner lance 200 to the inner surface of the protective pipe 410.

[0059] As indicated above, a gasket 298 may be arranged in between an end of the first part
220a of the outer pipe 220 and an end of the second part 220b of the outer pipe 220. The
gasket 298 may be arranged in between the first flange 292a and the second flange 292b.

[0060] Referring to Figs. 1d and 7c, in an embodiment, the burner 400 comprises an air box
440. As indicated in Fig. 7c, the air box 440 surrounds laterally the protective pipe 410. In this
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way, an air channel 442 is arranged in between an outer surface of protective pipe 410 and an
inner surface of the air box 440. The air channel 442 is configured to convey air into the
furnace 124 (see Fig. 1d). The air channel 442 may be configured to convey combustion air
into the furnace 124. However, the boiler 120 may comprise also another combustion air
channel, as indicated in Figs. 1b and 1d by the reference "Air". By feeding air through the air
channel 442, accumulation of solid onto the nozzle 310 may be reduced, whereby a need for
maintenance can be made reduced.

[0061] As indicated above, during maintenance, at least the first part 200a or the second part
200b of the burner lance 200 may be supported to the protective pipe 410 with a tool 710.
Thus, an embodiment relates to an arrangement comprising the burner 400 as disclosed
above and a tool 710 suitable for supporting the first part 200a of the burner lance 200 to the
protective pipe 410 of the burner 400. The tool 710 may be used during maintenance.
However, the tool 710 may be removed after maintenance.

[0062] As indicated in Figs. 1a, 1b and 1d, the burner lance 200 or the burner 400 may be
comprised by a boiler plant 100. An embodiment of a boiler plant 100 comprises the boiler 120
and the boiler house 110. Referring in particular to Figs. 1a and 1b, the boiler house 110
comprises a primary wall 112. Moreover, the boiler 120 comprises a secondary wall 122, which
limits the furnace 124. Thus, the secondary wall 122 forms a wall of the furnace 124. Moreover
the burner lance 200, which may be comprised by the burner 400, extends through the
secondary wall 122 of the boiler. The free space F remains in between the secondary wall 122
and the primary wall 112. In particular, the burner lance 200 extends through the secondary
wall 122 at a location, and the free space F remains in between that location and the primary
wall 112. The detachability of the second part 200b of the burner lance 200 has the effect that
the free space F may be relatively small. Thus, in a preferred embodiment, a distance dy, of the

location wherein the burner lance 200 extends through the secondary wall 122 from the
primary wall 112 is at most 3 metres or at most 2 metres. Because of detaching the second
part 200b, preferably by using the first openable fastener 320, the burner lance 200 can be
maintained also in such a small free space F.

[0063] Typically, a service platform 130 is used for maintenance. Preferably, the free space F
remains above the service platform 130. Moreover, at least a part of the service platform 130
is arranged in between a wall 112 of the boiler house 110 and a wall 122 of the furnace 124. In
particular, at least a part of the service platform 130 is arranged in between

» a secondary wall 122 of the boiler 120, the secondary wall 122 limiting the furnace 124
of the boiler 120, through which secondary wall 122 the burner lance 200 extends and

e the primary wall 112 of the boiler house 110, which in combination with the secondary
wall 122 limits the free space F.

[0064] Moreover, in an embodiment, at least a part of the burner lance 200 or the burner 400
is arranged above the service platform 130. In this way, the burner lance 200 can be
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maintained by being supported onto the service platform 130. Preferably, at least a part of the
burner lance 200 or the burner 400 is arranged at most 2 metres above the service platform
130. In this way, the burner lance 200 can be maintained by standing on the service platform
130. In an embodiment, the burner lance 200 is arranged at a lower part of a boiler 120.

[0065] Referring to Figs 1a, 1b, 1d, and 1e, the burner lance 200 is arranged within the boiler
plant 100 in such a way that the longitudinal direction dir; of the burner lance 200 forms an

angle a with the vertical direction dir,, wherein the angle a is from 0 to 90 degrees. Another

technical effect of detaching the second part 200b is related to embodiments, in which the
angle a is from 0 to 80 degrees. In other words, the burner lance 200 is not arranged
substantially horizontally. In such a case, withdrawing the burner lance 200 from its position,
e.g. from the protective pipe 410, implies that an end of the burner lance 200 rises as the
burner lance 200 is withdrawn. Thus, the longer the burner lance 200, the harder the handling
thereof. Thus, even if the free space F is reasonable large, detaching of the second part 200b
is beneficial, since this simplifies handling of the burner lance 200, because an end of the
burner lance 200 does not rise too high. This effect is even stronger in embodiment, wherein
the angle ais from 10 to 75 degrees or from 30 to 60 degrees.

[0066] At least a part of the burner lance 200 is arranged within the protective pipe 410. At
least the first openable fastener 320 is arranged within the protective pipe 410 before
maintenance. As indicated above, the burner lance 200 is comprised by a burner 400. As
indicated above, the burner 400 may be comprised by a boiler plant 100.

[0067] As indicated above, the burner lance 200, when used, is attached to a nozzle 310. The
burner lance 200 can be maintained as follows:

« withdrawing at least the second part 200b of the burner lance 200 from the protective
pipe 410, thereby withdrawing the first openable fastener 320 from the protective pipe
410 and exposing the first openable fastener 320,

« thereafter opening the first openable fastener 320 and detaching the second part 200b
of the burner lance 200 from the first part 200a of the burner lance 200,

« thereafter withdrawing also the first part 200a of the burner lance 200 from the
protective pipe 410, and

» thereafter maintaining the first part 200a of the burner lance 200, in particular
maintaining or replacing the nozzle 310 to which the first part 200a of the burner lance
200 is attached.

[0068] An embodiment comprises removing a gasket 298 from the burner lance 200. An
embodiment comprises supporting the first part 200a of the burner lance 200 to the protective
pipe 410 with a tool 710. The first part 200a of the burner lance 200 may be supported to the
protective pipe 410 with the tool 710 when opening the first openable fastener 320 and
detaching the second part 200b of the burner lance 200 from the first part 200a of the burner
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lance 200.

[0069] After maintenance, the burner lance 200 may be assembled in reverse order, e.g. as
follows:

e if the first part 200a is not attached to the nozzle 310 (e.g. when the nozzle is being
replaced), attaching a nozzle 310 (the same nozzle that was maintained or a nozzle that
substitutes the old nozzle) to the first part 200a of the burner lance 200,

» inserting at least the first part 200a of the burner lance 200 into the protective pipe 410,
such that the end that is attached to the nozzle 310 is inserted into the protective pipe
410 before the other end of the first part 200a of the burner lance 200,

» thereafter fastening the second part 200b of the burner lance 200 to the first part 200a
of the burner lance 200 by using the first openable fastener 320, and

e thereafter inserting a part of the burner lance 200 into the protective pipe such that at
least the first openable fastener 320 is arranged within the protective pipe.

[0070] As indicated above, the second part 200b of the burner lance 200 is fastened to the first
part 200a of the burner lance 200 such that

« the first part 210a of the inner pipe 210 and the second part 210b of the inner pipe 210,
in combination, form at least a part of the inner pipe 210 and

» the first part 220a of the outer pipe 220 and the second part 220b of the outer pipe 220,
in combination, form at least a part of the outer pipe 220.

[0071] An embodiment comprises arranging a gasket 298 in between the first part 220a of the
outer pipe and a second part 220b of the outer pipe 220. An embodiment comprises
supporting the first part 200a of the burner lance 200 to the protective pipe 410 with a tool 710.
The first part 200a of the burner lance 200 may be supported to the protective pipe 410 with
the tool 710 when fastening the second part 200b of the burner lance 200 to the first part 200a
of the burner lance 200.

[0072] In case the burner lance consists of the two parts 200a, 200b, the first part 210a of the
inner pipe 210 and the second part 210b of the inner pipe 210, in combination, form the inner
pipe 210 and the first part 220a of the outer pipe 220 and the second part 220b of the outer
pipe 220, in combination, form the outer pipe 220. However, as indicated in Fig. 6a, the burner
lance may comprise the third part 200c. In such a case also the third part 210c of the inner
pipe 210 constitutes the inner pipe 210 and also the third part 220c of the outer pipe 220
constitutes the outer pipe 220.

[0073] In case the burner lance comprises the secondary outer pipe 230, and optionally also
the tertiary outer pipe 240, the second part 200b of the burner lance 200 is fastened to the first
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part 200a of the burner lance 200 such that

« the first part 230a of the secondary outer pipe 230 and the second part 230b of the
secondary outer pipe 230, in combination, form at least a part of the secondary outer
pipe 230 and, optionally also

e the first part 240a of the tertiary outer pipe 240 and the second part 240b of the tertiary
outer pipe 240, in combination, form at least a part of the tertiary outer pipe 240.
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Patentkrav

1. En braender (400) omfattende en braenderlanse (200), braenderlansen (200) om-

fatter

- en fgrste del (200a) og en anden del (200b), hvori

- den

- den

forste del (200a) omfatter

» en forste del (210a) af et indre ror (210), den forste del (210a) af det
indre rgr (210) begreenser en del af en forste kanal (212) til transport
af en farste vaeske til en dyse (310), og

« en forste del (220a) af et ydre ror (220), den forste del (220a) af det
ydre rgr (220) omgiver lateralt mindst en del af den fgrste del (210a) af
det indre ror (210}, hvorved en del af en anden kanal (222) til transport
af anden vaeske til dysen (310) er anbragt mellem den fgrste del (210a)
af det indre ror (210) og den forste del (220a) af det ydre ror (220),
hvori

« dysen (310) kan fastgores eller er fastgjort til en primear ende (204a)
af den fgrste del (200a),

anden del (200b) omfatter

« en anden del (210b) af det indre ror (210) begraenser en del af den
fgrste kanal (212), og

« en anden del (220b) af det ydre rgr (220), den anden del (220b) af
det ydre ror (220) omgiver lateralt mindst en del af den anden del
(210b) af det indre ror (210), som derved begranser en del af den an-
den kanal (222}, og

- et forste fastgoerelseselement der kan abnes (320) til at fastgere den forste
del (200a) til den anden del (200b) pa en sadan made, at

« den fgrste del (210a) af det indre ror (210) passer til den anden del
(210b) af det indre ror (210), og

« den forste del (220a) af det ydre rar (220) passer til den anden del
(220b) af det ydre rgr (220), hvori



10

15

20

25

30

35

DK/EP 3948076 T3

- det forste fastgearelseselement der kan abnes (320) kan abnes for at afmon-
tere den anden del (200b) fra den forste del (200a), breenderlansen (200)
omfatter

- et forste indlob (201) til at lukke den fgrste vaeske ind i den farste kanal
(212}, og

- et andet indlgb (202) til at lukke den anden vaeske ind i den anden kanal
(222); breenderen (400) omfatter

- et beskyttelsesror (410) der lateralt omgiver breenderlansen (200), saledes
at en gaskanal (420) er anbragt mellem en ydre overflade af braenderlansen
(200) og en indre overflade af beskyttelsesroret (410), og saledes at det for-
ste fastgorelseselement der kan abnes (320) er anbragt indeni beskyttelses-
rgret (410},

- et indlgb (422) til tilfarsel af gas, sasom luft, ind i gaskanalen (420}, og

- mindst en lansestotte (430) til at stegtte den ydre overflade af braenderlansen
(200) til den indre overflade af beskyttelsesroret (410),

kendetegnet ved, at

- en lengde (lip1) af den forste del (200a) er fra 0,5 m til 2,5 m,

- en leengde (lip2) af den anden del (200b) er fra 0,5 m til 2,5 m,

og breenderlansen (200) omfatter

- mindst en farste primeer stotte (214a), der stotter en ydre overflade af den
forste del (210a) af det indre rer (210) til en indre overflade af den farste del
(220a) af det ydre ror (220), og

- mindst en anden primaer stotte (214b), der stotter en ydre overflade af den
anden del (210b) af det indre ror (210) til en indre overflade af den anden del
(220b) af det ydre rgr (220).

2. Breenderen (400) ifelge krav 1, hvori

- en ende (215a) af den farste del (210a) af det indre ror (210) er tilvejebragt
med en farste rille (216a), hvori den farste rille (216a) er anbragt pa en ydre
overflade eller en indre overflade af den forste del (210a) af det indre ror
(210), og

- en ende (215b) af den anden del (210b) af det indre rar (210) er tilvejebragt
med en anden rille (216b), hvori den anden rille (216b) er anbragt pa en
respektive indre overflade eller en ydre overflade af den anden del (210b) af
det indre ror (210), hvorved

- den forste rille (216a) i den forste del (210a) af det indre ragr (210) passer
med den anden rille (216b) i den anden del (210b) af det indre rar (210);
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fortrinsvis,

- den forste rille (216a) passer sa taet til den anden rille (216b), at stremning
af den ferste veeske og/eller den anden veeske mellem den fgrste del (210a)
af det indre rgr (210) og den anden del (210b) af det indre rgr (210) forhin-

dres.

3. Breenderen (400) ifelge krav 2, hvori

- den forste del (210a) af det indre rgr (210) omfatter en forste tunge (218a),
hvori

- den forste tunge (218a) er anbragt i samme position i laengderetningen som
den fgrste rille (216a), og

- den forste tunge (218a) smalner ind mod enden (215a) af den fgrste del
(210a) af det indre ror (210).

4. Breenderen (400) ifalge ethvert af kravene 1 til 3, hvori

- en sekundaer ende (205a) af den forste del (200a) af braenderlansen (200)
er tilvejebragt med en forste flange (292a),

- en ende (205b) af den anden del (200b) af braenderlansen (200) er tilveje-
bragt med en anden flange (292b), og

- fastgoerelseselementet der kan abnes (320) er konfigureret til at fastgere
den forste flange (292a) til den anden flange (292b);

fortrinsvis,

- fastgerelseselementet der kan abnes (320) omfatter en skrue (321a) eller
en bolt (321b).

5. Braenderen (400) ifalge ethvert af kravene 1 til 4, hvori breenderlansen (200)

omfatter

- en pakning (298) anbragt mellem en ende (205a) af den forste del (200a)
af braenderlansen (200) og en ende (205b) af den anden del (200b) af breaen-
derlansen (200);

fortrinsvis

- pakningen (298) anbragt mellem den forste flange (292a) og den anden
flange (292b) ifolge krav 4.
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6. Breenderen (400) ifalge ethvert af kravene 1 til 5, hvori breenderlansen (200)

omfatter en tredje del (200c¢), den
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- den tredje del (200c) omfatter

« en tredje del (210c¢) af det indre rgr (210), der begraenser en del af
den fgrste kanal (212), og

« en tredje del (220c) af det ydre ror (220), den tredje del (230b) af det
ydre rgr (230) omgiver lateralt mindst en del af den tredje del (210c) af
det indre ror (210}, derved begraenser en del af den anden kanal (222),

breenderlansen (200) omfatter

- et andet fastgerelseselement der kan abnes (322) til fastgerelse af den an-
den del (200b) af braenderlansen (200) til den tredje del (200c¢) af breender-

lansen (200) pa en sddan made, at

« den anden del (210b) af det indre ror (210) passer med den tredje del
(210c) af det indre ror (210), og

« den anden del (220b) af det ydre rgr (220) passer med den tredje del
(220c) af det ydre ror (220), hvori

- det andet fastgerelseselement der kan abnes (322) kan abnes for at afmon-
tere den anden del (200b) fra den tredje del (200c).

7. Breenderen (400) ifalge ethvert af kravene 1 til 6, hvori

- den forste del (200a) af braenderlansen (200) omfatter en forste del (230a)
af et sekundeert ydre ror (230), den forste del (230a) af det sekundare ydre
rer (230) omgiver lateralt mindst en del af den forste del (220a) af det ydre
rer (220), hvorved en del af en tredje kanal (232) til transport af noget tredje
vaeske er anbragt mellem den forste del (220a) af det ydre rer (220) og den
forste del (230a) af det sekundeare ydre ror (230);

valgfrit

- den forste del (200a) af braenderlansen (200) omfatter en forste del (240a)
af et tertieert ydre ror (240), den forste del (240a) af det tertisere ydre ror
(240) omgiver lateralt mindst en del af den fgrste del (230a) af det sekundeere

ydre ror (230), hvorved en del af en fjerde kanal (242) til transport af noget
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fierde vaeske er anbragt mellem den forste del (230a) af det sekundaere ydre
rgr (230) og den forste del (240a) af det tertiaere ydre ror (240).

8. Braenderen (400) ifelge ethvert af kravene 1 til 7, hvori

- fastgoerelseselementet der kan abnes (320) er konfigureret til at stette den
ydre overflade af breenderlansen (200) til den indre overflade af beskyttelses-
rgret (410).

9. Braenderen (400) ifolge ethvert af kravene 1 til 8, hvori

- en sekunder ende (205a) af den forste del (200a) er tilvejebragt med en
forste flange (292a),

- en ende (205b) af den anden del (200b) er tilvejebragt med en anden flange
(292b}),

-fastgoerelseselementet der kan abnes (320) er konfigureret til at fastgere den
forste flange (292a) til den anden flange (292b), og

- den ferste flange (292a) og/eller den anden flange (292b) er konfigureret
til at stotte den ydre overflade af breenderlansen (200) til den indre overflade

af beskyttelsesrogret (410).

10. Breenderen (400) ifelge ethvert af kravene 1 til 9, omfattende

- en luftboks (440), der lateralt omgiver beskyttelsesraret (410), saledes at
en luftkanal (442) er anbragt mellem en ydre overflade af beskyttelsesroret
(410) og luftboksen (440).

11. Braenderen (400) ifglge ethvert af kravene 1 til 10, hvori

- den fgrste kanal (212) er egnet til at transportere den forste vaeske til en
ovn gennem dysen (310),

- den anden kanal (222) er egnet til at transportere den anden vaske til
ovnen gennem dysen (310), og

- gaskanalen (420) er egnet til at tilfere gas til ovnen.

12. En kedel (120) omfattende
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- en kedel (120) omfattende en veeg (122), der afgreenser en ovn (124}, og
- breenderen (400) ifolge ethvert af kravene 1 til 11, hvori braenderlansen
(200) af breenderen (400) streekker sig gennem veeggen (122}, og

- breenderlansen (200) af breenderen (400) streekker sig i en leengderetning
(dir), der danner en vinkel (a) pd mellem 0 og 80 grader med en lodret ret-
ning (diry).

13. Et kedelanlaeg (100) omfattende

- et kedelhus (110) omfattende en primeer veeg (112),

- en kedel (120) omfattende en sekundeer veeg (122), der afgreenser en ovn
(124), og

- breenderen (400) ifelge ethvert af kravene 1 til 11, hvori braenderlansen
(200) af breenderen (400) streekker sig gennem den sekundaere vaeg (122)
pa et sted, og

- en afstand mellem stedet og den primeere vaeg (112) er hojst 3 meter.

14. Kedelanlaegget (100) ifelge krav 13, omfattende

- en serviceplatform (130), hvoraf en del er anbragt mellem den primeere veeg
(112) og den sekundare veeg (122), hvori

- mindst en del af breenderlansen (200) eller breenderen (400) er anbragt
over serviceplatformen (130);

fortrinsvis,

- mindst en del af breenderlansen (200) eller breenderen (400) er anbragt

hejst 2 meter over serviceplatformen (130).

15. En fremgangsmade til at vedligeholde en braenderlanse (200), hvori

- braenderlansen (200) omfatter

« et indreror (210), det indre ror (210) begraenser en farste kanal (212)
til at transportere forste vaeske til en dyse (310),

« et ydre ror (220), der lateralt omgiver mindst en del af det indre ror
(210), hvorved en anden kanal (222) til at transportere anden vaske til
dysen (310} er arrangeret mellem det indre ror (210) og det ydre ror
(220),

+ et forste fastgerelseselement der kan abnes (320),
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« et forste indlgb (201) til at lukke den forste vaeske ind i den forste
kanal (212}, og

« et andet indlob (202) til at lukke den anden vaske ind i den anden
kanal (222}, hvori

- braeenderlansen (200) er fastgjort til dysen (310), og

- mindst det forste fastgorelseselement der kan abnes (320) er anbragt indeni
et beskyttelsesror (410},

fremgangsmaden omfatter

- at treekke en del af braenderlansen (200) ud af beskyttelsesraret (410),
sdledes at mindst det forste fastgorelseselement der kan abnes (320) traekkes
ud af beskyttelsesrgret (410),

- dbning af det forste fastgorelseselement der kan abnes (320), derved af-
montere en anden del (200b) af breenderlansen (200) fra en forste del (200a)

af breenderlansen (200), hvori

* en leengde (lip2) af den anden del (200b) er fra 0,5 m til 2,5 m,

* en laengde (lip1) af den farste del (200a) er fra 0,5 m til 2,5 m,

» den forste del (200a) af braenderlansen (200) omfatter en forste del
(210a) af det indre rgr (210), en forste del (220a) af det ydre rgr (220)
og mindst en fgrste primeer stotte (214a), der stotter en ydre overflade
af den fgrste del (210a) af det indre rgr (210} til en indre overflade af
den forste del (220a) af det ydre ror (220), og den fgrste del (200a) af
breenderlansen (200) er fastgjort til dysen (310), og

« den anden del (200b) af braenderlansen (200) omfatter en anden del
(210b) af det indre rar (210), en anden del (220b) af det ydre ror (220),
0g mindst en anden primeer stotte (214b), der stotter en ydre overflade
af den anden del (210b) af det indre rgr (210) til en indre overflade af

den anden del (220b) af det ydre ror (220),

- derefter vedligeholdelse eller udskiftning af mindst en af dysen (310) og den
forste del (200a) af breenderlansen (200), og

- derefter fastgorelse af den anden del (200b) af braenderlansen (200) til den
forste del (200a) af braenderlansen (200) ved hjaelp af det fgrste fastgarelse-
selement der kan abnes (320), og

- indseettelse af en del af breenderlansen (200) ind i beskyttelsesroret, saledes
at mindst det forste fastgorelseselement der kan abnes (320) er anbragt in-

deni beskyttelsesrgret (410).
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