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(54) METHOD AND SYSTEM FOR CLEANING BOILERS, SPECIFICALLY LIGNITE BOILERS

(57) System for cleaning boilers, preferably lignite
boilers, comprising
at least one cleaning device, for cleaning the boiler inter-
nally, comprising a spray head and a water supply con-
nection; a suspension means for each of the cleaning
devices, for keeping the cleaning device suspended at
the top of the boiler and adjusting the height position of
the cleaning device relative to the top of the boiler, where-
in the suspension means is suitable for being coupled

with the cleaning agent with one end, and wherein the
suspension means is movably coupled with another side
to the top of the boiler; and a water supply means adapted
to be coupled to the water supply connection of the clean-
ing devices for supplying high pressure water to the
cleaning devices, the system further comprising a con-
troller suitable for controlling the suspension means, the
controller monitoring the cleaning of the boiler.



EP 4 184 057 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD

[0001] The invention relates to a device and method
for cleaning boilers, in particular lignite boilers.

PRIOR ART

[0002] Lignite boilers are still often used to heat water
to form steam. The water is fed through a network of
pipes, which are often stacked and oriented in parallel in
a boiler. The pipes are herein supported in height by sup-
port pillars, whereby several corridors are formed be-
tween the stacked pipes. The water is heated by burning
lignite. However, after the burning of lignite, ash is re-
leased which ends up around the pipes in the lignite boiler
and can even cake on the pipes over time. The ashes on
the pipes form a kind of insulating layer, so that less steam
can be formed, which has a major impact on the efficiency
of the process. To avoid this problem, the pipes should
be cleaned regularly.
[0003] DE 101 20 338, DE 10 2004 060884, EP 1 291
598, DE 103 40 790 and DE 20 2008 011514 describe
systems and methods for cleaning the internal structures
and inner walls of boilers but fail to describe an easily
installable and automatable system that can perform the
cleaning procedure quickly and without much follow-up
(which requires entering the boiler).
[0004] A first problem arises due to the difficult acces-
sibility of these boilers. A maze of water pipes and pillars
makes it difficult to enter and clean them manually, as
not all positions are easily accessible or cleanable at all.
Secondly, manual cleaning requires too much manpower
anyway, and the boilers would have to be shut down for
too long, compared to the running time between periodic
cleanings. For this reason, automation has been opted
for, in which a suspension point and/or rail is built over
which a spray head is moved. Once the route has been
completed, the boiler is reentered and a new suspension
point and/or rail is built.
[0005] It is clear that this method results in too long a
lead time, and also requires operators to enter the boiler
very often, which is undesirable. Moreover, such systems
are often insufficiently able to clean all positions, so that
the boiler is cleaned both too slowly and insufficiently
effectively. For these and other reasons, the applicant
provides the present invention.
[0006] The present invention thus aims to solve at least
some of the above problems or drawbacks. The aim of
the invention is to provide a method which eliminates
those disadvantages.

SUMMARY OF THE INVENTION

[0007] In a first aspect, the invention relates to a system
for cleaning boilers, and in particular lignite boilers, ac-
cording to claim 1.

[0008] Preferred embodiments of the device are set
out in claims 2-11.
[0009] In a second aspect, the present invention re-
lates to a method for cleaning boilers, and in particular
lignite boilers, according to claim 12.
[0010] Preferred embodiments of the method are de-
scribed in dependent claims 13 and 14.
[0011] In a third aspect, the present invention relates
to the use of a system and/or method for cleaning boilers,
more particularly lignite boilers, according to claim 15.

DESCRIPTION OF THE FIGURES

[0012]

Figure 1 shows a side view of a system according
to an embodiment of the invention.

Figures 2-5 show schematic plan views of a system
according to an embodiment of the invention, show-
ing the progression of the system during cleaning of
a boiler step by step.

Figure 6 shows a side view of a spray head as part
of a cleaning device according to an embodiment of
the invention.

Figure 7 shows a side view of a system according
to an embodiment of the invention.

DETAILED DESCRIPTION

[0013] Unless otherwise defined, all terms used in the
description of the invention, including technical and sci-
entific terms, have the meaning as commonly understood
by a person skilled in the art to which the invention per-
tains. For a better understanding of the description of the
invention, the following terms are explained explicitly.
[0014] In this document, "a" and "the" refer to both the
singular and the plural, unless the context presupposes
otherwise. For example, "a segment" means one or more
segments.
[0015] When the term "around" or "about" is used in
this document with a measurable quantity, a parameter,
a duration or moment, and the like, then variations are
meant of approx. 20% or less, preferably approx. 10%
or less, more preferably approx. 5% or less, even more
preferably approx. 1% or less, and even more preferably
approx. 0.1% or less than and of the quoted value, insofar
as such variations are applicable in the described inven-
tion. However, it must be understood that the value of a
quantity used where the term "about" or "around" is used,
is itself specifically disclosed.
[0016] The terms "comprise," "comprising," "consist
of," "consisting of," "provided with," "include," "including,"
"contain," "containing," are synonyms and are inclusive
or open terms that indicate the presence of what follows,
and which do not exclude or prevent the presence of
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other components, characteristics, elements, members,
steps, as known from or disclosed in the prior art.
[0017] Quoting numerical ranges by endpoints in-
cludes all integers, fractions and/or real numbers be-
tween the endpoints, these endpoints included.
[0018] In a first aspect, the invention relates to a system
for cleaning boilers, in particular lignite boilers. This sys-
tem comprises:

- at least one cleaning device, for cleaning the boiler
internally, comprising a spray head and a water sup-
ply connection;

- a suspension means for each of the cleaning devic-
es, for keeping the cleaning device suspended at the
top of the boiler and adjusting the height position of
the cleaning device relative to the top of the boiler,
wherein the suspension means is suitable for being
coupled with the cleaning agent with one end, and
wherein the suspension means is coupled with an-
other side to the top of the boiler;

- a lifting device for each of the suspension means,
for raising and lowering the suspension means, in
particular raising and lowering the cleaning device;
and

- a water supply means adapted to be coupled to the
water supply connection of the cleaning devices for
supplying high pressure water to the cleaning devic-
es;

The system further comprises a controller suitable for
controlling the lifting devices, wherein the height position
of the suspension means is controlled, and wherein the
controller monitors the cleaning of the boiler.
[0019] The lifting devices can be movably coupled to
the top of the boiler. In this regard, the boilers can already
be provided with attachment points on which one or more
lifting devices can be placed. In this regard, a suspension
means is operated by means of a lifting device. The lifting
device can adjust the suspension means in height, and
thus controls the height of the cleaning device between
the pipes of the boiler. The pipes in the relevant boiler
are mainly placed parallel to each other, so that corridors
are formed between the pipes. In addition to controlling
the cleaning device in height through the corridors, the
lifting device can be moved to a second position above
the corridors.
[0020] Because the cleaning devices can be coupled
movably at the top of the boiler and because the cleaning
devices can be adjusted in height by the coupled sus-
pension means, the cleaning devices can reach the full
surface of one or more corridors between the pipes. By
providing one or more cleaning devices between each
corridor, all pipes, in particular the walls of the corridors,
can be cleaned at the same time. This saves a lot of time
while cleaning the boiler.
[0021] The cleaning device is hereby supplied with wa-
ter under high pressure. The use of a water supply means
for each cleaning device is very advantageous, as it en-

sures that a single defect does not impact the entire
cleaning process, and also allows variation in pressure
across the different cleaning devices (e.g. certain zones
where more or less pressure is required for cleaning).
The water supply means ensures that the water supplied
to each cleaning device is provided with sufficient pres-
sure. Preferably, the pipes are cleaned with the same
pressure, and therefore the same quality, over the entire
corridor.
[0022] Controlling the lifting device by means of a con-
troller has the great advantage that such means can be
controlled from a distance. This allows the cleaning proc-
ess to take place safely, controlled from the outside of
the boiler, whereby the boiler does not have to be entered
during cleaning, so that the operators are in as little dan-
ger as possible. In addition, the additional effect is that
the cleaning process is largely automatic. As a result,
fewer people need to be present during the cleaning proc-
ess, in addition, by regulating the cleaning agent in height
between the corridors, deeper and better cleaning is en-
sured. Monitoring the cleaning process has the advan-
tage that adjustments can be made if necessary.
[0023] The controller is capable of adjusting the speed
of the lifting instrument. Parts of the boiler that require
additional cleaning can be cleaned longer or more spe-
cifically by remote adjustment of the system. In addition,
problems and defects can be found and resolved more
quickly. Due to the controller and monitoring, all parts
and pipes of the boiler are sprayed for the same amount
of time in the cleaning process by the high pressure water
by the cleaning device and thus ensures an equal clean-
ing quality over the entire boiler, more specifically be-
tween the corridors between the pipes.
[0024] Preferably, the spray head comprises a plurality
of openings, the openings comprising a channel extend-
ing from a cavity of the spray head to the surface of the
spray head. The cleaning device comprises a longitudinal
axis, wherein at least one of the openings, and preferably
at least two, is an offset opening, which extends substan-
tially perpendicular to the longitudinal axis of the cleaning
device with a deviation of at most 20°, preferably at most
15°, more preferably at most 10°, wherein the perpen-
dicular projections of the channels of the offset opening
on a plane perpendicular to the longitudinal direction
have an offset with respect to said longitudinal axis. This
means that the channel of the offset opening does not
intersect but crosses the longitudinal axis of the spray
head.
[0025] The offset openings are thus used as drive
mechanisms for rotating the spray head during operation
about the longitudinal axis. Due to the great pressure
with which water is ejected, and the offset, the spray head
undergoes not only a radial (reaction) force, but also a
tangential (reaction) force that causes the rotation.
[0026] It should be noted that only the channels gen-
erating substantially "horizontal" jets (i.e., in a plane ap-
proximately perpendicular to the longitudinal axis) have
the offset. In this way it is avoided that in addition to a
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rotation around the longitudinal axis, the rotation also has
other components around other axes, which can ad-
versely affect the operation of the spray head.
[0027] Other channels, which deviate more from the
"horizontal" direction, have no offset and intersect ap-
proximately with the longitudinal axis so as not to create
an unwanted torque, the direction of which would deviate
greatly from the longitudinal axis.
[0028] In a preferred embodiment, the offset openings
are located in a central portion of the spray head along
the longitudinal axis. Again, this ensures that torques
caused by the offset have the desired results, namely a
controllable rotation about the longitudinal axis, without
too many side effects (angular momentum about another
axis that can lead to the spray head wobbling).
[0029] This central portion preferably occupies the
middle third of the spray head along the longitudinal axis.
Preferably, the offset openings are positioned even more
centrally, namely in the middle quarter or even middle
fifth. In this way it is avoided that too great a torque is
present around an axis other than the longitudinal axis.
[0030] As indicated, the openings that are not offset
openings most preferably have channels intersecting the
longitudinal axis of the spray head, so as to generate
(virtually) no torque thereabout.
[0031] Channels preferably intersect or cross the lon-
gitudinal axis at a maximum distance from the center
plane of the spray head perpendicular to the longitudinal
axis, said maximum distance being maximally 10.0 cm,
preferably maximally 5.0 cm, even more preferably max-
imally 2.5 cm or even 1.0 cm or 0.5 cm (can this be shown
in a smaller amount?). Even more preferably, this dis-
tance is at most 0.25 cm, or even 0.1 cm or even lower.
[0032] Most preferably, the channels of the openings
that are not offset openings are oriented to intersect the
longitudinal axis at the center (along the longitudinal axis)
of the spray head, again to reduce or completely avoid
torque.
[0033] It should be noted that for the offset openings,
the channels are oriented so that they cross the plane
perpendicular to the longitudinal axis (closest approach)
at the center of the spray head (along its longitudinal
axis). This avoids/reduces a torque about other axes.
[0034] The rotational speed of the spray head about
the longitudinal axis is controlled by a lubricant as control
element between a stationary element and the spray
head, the stationary element being provided fixed to the
suspension means at the end, and the spray head being
rotatable about the stationary element. The choice of lu-
bricant (more or less viscous, etc.) allows to limit the
speed of rotation. By using a lubricant that gives more
resistance, the maximum speed is reduced, since the
force with which the water is ejected can also be control-
led.
[0035] The control element, in particular the lubricant,
therefore, does not so much determine a maximum
speed, but rather ensures a (known, predetermined) re-
duction in rotational speed through friction. The maxi-

mum speed is still dependent on the torque of the water
ejected (in particular through the offset openings).
[0036] Preferably, the lubricant has a (kinematic) vis-
cosity between 2000 and 12500 centistokes (cSt), de-
pending on the requirements for the braking of motion
by the lubricant. A possible lubricant is high viscosity sil-
icone damping fluid.
[0037] According to an embodiment, the suspension
means comprises a pulley wheel, preferably one for each
suspension means, movably couplable to the top of the
boiler. The suspension means can herein be placed over
the pulley wheel, suitable for changing the pulling direc-
tion of the suspension means, the pulley wheel changing
the pulling direction of the suspension means with an
angle of 90°, directed away from the transport means.
[0038] The pulley wheel is advantageous in that it al-
lows the control element for regulating the height of the
suspension means, for instance a motor winch, to be
placed at a position at an end of the sections. As a result,
the relevant motor can be better protected against dirt
and moisture splashing up during cleaning of the boiler.
For example, the motor winches can be fitted with a hous-
ing with only an opening for the suspension means.
[0039] According to an embodiment, the spray head
comprises a central cavity and a plurality of openings,
the openings comprising a channel extending from the
cavity to the surface of the spray head. The cavity typi-
cally extends along the longitudinal direction of the clean-
ing device.
[0040] In a preferred embodiment, the cleaning device
comprises a longitudinal direction, wherein two openings
have an angle between 60° and 80°, preferably between
65° and 75°, even more preferably between 70° and 75°,
one opening has an angle between 70° and 90°, prefer-
ably between 75° and 85°, even more preferably between
75° and 80°, one opening has an angle between 90° and
110°, preferably between 95° and 105°, even more pref-
erably between 100° and 105°, and two openings have
an angle between 100° and 120°, preferably between
105° and 115°, even more preferably between 105° and
110° with respect to the longitudinal direction.
[0041] In an alternative embodiment, the cleaning de-
vice comprises a longitudinal direction, wherein two
openings have an angle between 35° and 55°, preferably
between 40° and 50°, one opening has an angle between
70° and 90°, preferably between 75° and 85°, one open-
ing has an angle between 90° and 110°, preferably be-
tween 95° and 105° and two openings have an angle
between 125° and 145°, preferably between 130° and
140° with respect to the longitudinal direction.
[0042] In a preferred embodiment, a first offset opening
has an angle between 70° and 90°, preferably between
75° and 85°, with respect to the longitudinal direction,
and a second offset opening has an angle between 90°
and 110°, preferably between 95° and 105° with respect
to the longitudinal direction. In certain embodiments,
there are multiple first and/or multiple second offset open-
ings.
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[0043] In addition, one or two (or more) openings may
have an angle between 60° and 80°, preferably between
65° and 75°, with respect to the longitudinal direction,
and/or one or two (or more) openings may have an angle
between 100° and 120°, preferably between 105° and
115° with respect to the longitudinal direction.
[0044] The above angles are preferably coupled as
pairs of supplementary angles, with the openings with
supplementary angles preferably on an opposite side of
the spray head, as shown in the figures. In this way, es-
pecially for the angles between 70° and 110°, it is ensured
that they do not interfere with each other, which would
be detrimental to the power of the ejected water jet.
[0045] According to an embodiment, the channels
have a projection on a plane perpendicular to the longi-
tudinal direction of the cleaning device. Each projection
of the channels makes an angle of at least 40° in a first
sense, preferably at least 55° in the first sense, more
preferably at least 85° in the first sense, with at least one
other projection of the channels, and preferably wherein
each projection of the channels makes an angle of at
least 40° in a second sense, preferably at least 55° in the
first sense, more preferably at least 85° in the first sense,
with at least one other projection of the channels. The
above ensures a good distribution of the openings of the
channels over the circumference of the spray head,
which, in particular in combination with the following em-
bodiments, provides unique advantages in terms of au-
tomatic propulsion of the spray head.
[0046] According to an embodiment, the cleaning de-
vice comprises a longitudinal axis and at least two offset
openings, wherein the perpendicular projections of the
channels of the offset openings on a plane perpendicular
to the longitudinal direction all have an offset, preferably
substantially the same, with respect to said longitudinal
axis, wherein the direction of the offset with respect to
the longitudinal axis and the direction from the channel
to the surface have a vector product with the same sign
for each channel.
[0047] The above amounts to a deviation of the pro-
jections of the channels from a radial direction, and thus
the extension of the channels does not intersect the cen-
tral axis of the cleaning device. This deviation, which is
in the same direction for all channels, ensures automatic
rotation of the spray head. By providing the same offset,
the reaction forces that the spray head undergoes are
controlled to even partially compensate for unwanted
components thereof.
[0048] In most embodiments, the openings and chan-
nels are oriented so that they do not completely lie in a
plane perpendicular to the longitudinal axis of the spray
head/cleaning device. In this way it is avoided that the
jet partially rebounds from a sprayed wall or object, in
the direction of the jet. On the one hand, this can lead to
unwanted impulses and movements of the spray head,
but it also weakens the jet and can lead to incomplete
cleaning. The deviation from this perpendicular plane is
preferably at least 5°, more preferably at least 7.5°, and

no more than 20°, preferably at most 15° and most pref-
erably at most 10° or less. This ensures a maximum
torque around the longitudinal axis for the spray head
(due to the offset, among other things), and above all a
sufficiently reduced torque around other axes, and also
ensures that the rebounded jet does not or only slightly
disturbs the original jet.
[0049] According to an embodiment, the spray head
can rotate at least 360° around the longitudinal direction
of the cleaning agent. More preferably, the spray head
can rotate unrestrictedly about this axis.
[0050] The respective configuration of the angles men-
tioned above has the advantage that the water, which is
forced under high pressure from the cavity through the
channels of the cavities, automatically rotates the spray
head, because the force with which the water leaves the
spray head has a tangential component, in addition to
the typical radial component, which causes a rotation on
the spray head due to conservation of angular momen-
tum. This provides the advantage that the water jets from
the spray head can reach a larger cleaning area, namely
the full 360° around the longitudinal direction of the clean-
ing device. As a result, fewer openings can be provided
in the spray head for spraying the same surface to be
cleaned. As a result, the pressure of the water with which
the boiler is sprayed is greater, so that the pipes are
cleaned better, and a better end result is obtained during
a single cycle.
[0051] Furthermore, the choice of the openings is very
advantageous because the water jets hereby move
through a substantially two-dimensional plane. As a re-
sult, the water jets are more focused on the walls of the
corridors and no water is sprayed upwards. As a result,
more surface area of the boiler is sprayed with water for
a longer period of time, which also ensures better clean-
ing.
[0052] According to an embodiment, the spray head
further comprises a control element, coupled in the cavity
of the spray head, for presetting the maximum rotational
speed of the spray head.
[0053] However, the water, which causes the spray
head to rotate under pressure, can cause the spray head
to move so quickly that the water leaving the spray head
has very little impact. This is because the force of the
water is converted into the rotational speed of the spray
head. However, this is not desirable and the control ele-
ment in the spray head is very advantageous for this pur-
pose. Depending on the pressure, the control element
will give more or less resistance to the spray head, so
that the rotational speed of the spray head is adjusted
when the water pressure is high. Thus, the water leaving
the spray head ends up with a sufficiently high pressure
on the surface to be sprayed and cleaned, so that the
surface is still cleaned, and the water jets are sprayed
360° around the longitudinal axis of the cleaning device.
[0054] According to an embodiment, the controller
comprises a sensor suitable for measuring the position
of the transport means and the height of the cleaning
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device.
[0055] The advantage of this (first) sensor is that the
controller makes it clear where the cleaning device is
located in the boiler. This also makes it possible to move
the cleaning device with the controller to a specific loca-
tion in the boilers that may need to be sprayed more with
water, for example due to limited accessibility due to ob-
structions and/or a known tendency to greater accumu-
lation of dirt or more difficult to clean dirt.
[0056] Optionally, the controller further comprises a
(second) pressure sensor suitable for measuring the
pressure of the water supply. The controller is configured
for this purpose to stop the progress of the cleaning if the
pressure of the water supply to one or more of the spray
heads is insufficient.
[0057] Furthermore, this also allows pressure losses
to be detected. When pressure losses are prevented, the
spray head, which experiences the pressure losses, is
automatically stopped so that it can be repaired in a tar-
geted manner. The spray head can hereby continue the
cleaning process, whereby the cleaning device can still
clean the entire corridor between the pipes.
[0058] According to an embodiment, the lifting devices
each comprise a housing, the housing further comprising
a brush, suitable for keeping the suspension means clean
during adjustment of the height of the cleaning device.
[0059] According to an embodiment, the system fur-
ther comprises a storage space, preferably for each of
the suspension means, the storage space further com-
prising a housing. The storage means is suitable for stor-
ing the excess suspension means. The suspension
means can be a motor with a cable, where there is a
surplus of cable so that the system can be used for dif-
ferent boilers with different heights. The storage space
herein comprises a reel so that the excess suspension
means can be wound onto the reel, the reel occupying
as small an area as possible. This has the great advan-
tage that the suspension means is always placed in an
organized manner and is not randomly spread through-
out the boiler. As a result, the aforementioned suspen-
sion means is not capable of tangling with itself, or nearby
suspension means. In addition, the housing ensures that
the wound up part of the suspension means remains
clean and dry.
[0060] In a preferred embodiment, the lifting devices
are placed on fixed suspension points. These lifting
points can be elements already present in the boiler but
can also be "external" elements that are placed on which
to place the lifting devices. For example, these can be
scaffold tubes. The suspension points provide a guaran-
teed safe anchorage for the lifting devices. In this case,
the lifting devices are then gradually moved (manually)
after each cleaning cycle in the horizontal plane (vertical
movement cycle of the spray head).
[0061] According to an embodiment, the system fur-
ther comprises a plurality of rails, suitable for being cou-
pled to the top of the boiler. In the case of rails, the sus-
pension means is suspended from transport units mov-

able along the rails, the controller being suitable for con-
trolling the transport units.
[0062] According to an embodiment, the suspension
points and/or rails are attached at the top of the boiler to
the support pillars of the pipes, preferably the suspension
points and/or rails are always oriented parallel and cen-
tered above a corridor between the pipes. However, this
gives the advantage that the lifting devices can be moved
across the section, centered over and/or between the
corridors.
[0063] The transport means can be driven by means
of an external drive mechanism, such as a winch, which
moves the transport means along the sections. The
cleaning device can herein be brought to a next position
after completing a height cycle between the corridors.
[0064] In an alternative embodiment, the transport
means is provided with a drive mechanism suitable for
moving the transport means over the sections. By pro-
viding the drive mechanism on the transport means itself,
the movement is more efficient and also easier to actuate.
This has the further advantage that the movement of the
suspension means over the corridors can be automated,
which in turn saves time during cleaning of a boiler.
[0065] In a second aspect, the invention relates to a
method for cleaning boilers, preferably lignite boilers.
[0066] A method according to the second aspect com-
prising:

- installing high-pressure pipes and compressed air
pipes;

- opening the boiler, preferably opening the lignite boil-
er;

- cleaning places in the boiler where the system is
placed with compressed air;

- installing a system according to claims 1-10, wherein
the system is coupled to the high-pressure pipes for
supplying high-pressure water to the system;

- cleaning the boiler by using the system, whereby the
boiler is cleaned internally by means of water under
high pressure;

wherein a plurality of cleaning devices are operated and
controlled simultaneously and synchronously during
cleaning, wherein each cleaning device is automatically
adjusted in height by means of a lifting device, wherein
the speed of the height adjustment can be adjusted.
[0067] The boilers are mainly entered from above
through relatively small openings. The access to the boil-
ers must be set up so that the system can be safely con-
nected to the upper part of the boilers. This can be both
in the upper part of the boiler and on the boiler.
[0068] As mentioned earlier, the boilers, in particular
lignite boilers, comprise several pipes between which
parallel corridors are formed. A system is coupled above
each corridor as described for the invention according to
the first aspect, wherein a cleaning device can be moved
through the height of the corridors by means of a con-
troller.
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[0069] After placing a system above each corridor, the
cleaning process is initiated in which the cleaning device
is moved in height by the suspension means and in a
longitudinal direction through a corridor. In addition, wa-
ter is supplied to the cleaning device under high pressure
by a water supply means, whereby the cleaning device
cleans the pipes arranged in the walls and the inner walls
of the boiler.
[0070] According to an embodiment, during cleaning,
the lifting device with the suspension means is moved to
a next position after a height cycle has been completed.
[0071] The cleaning device is hereby placed in a first
position, preferably at an end of a corridor. In a subse-
quent step, the cleaning device is moved through the
height of a corridor at a certain speed so that the pipes
can be sufficiently sprayed. After moving the cleaning
device through the height, the cleaning means is brought
to a second position, by moving the lifting devices with
the suspension means, where the cleaning device is
moved again through the height of the corridors. This
cleaning process continues in successive steps until the
complete corridors have been completed and everything
has been cleaned.
[0072] The automatic adjustment of the height of the
cleaning device during cleaning of the boilers has the
advantage of reducing the need to enter the boilers during
cleaning to move the cleaning device or to set it up again,
which increases safety. This also leads to a substantial
acceleration of the cleaning process.
[0073] An additional advantage is that fewer people
have to be provided during the cleaning process.
[0074] Subsequently, during cleaning of the boiler, the
boiler is entered if the system is hindered by an obstacle.
In normal circumstances, the boiler only needs to be en-
tered to set up the system, and then to dismantle it, while
in existing methods and systems, this is easily tens to
hundreds of times, depending on the size of the boiler.
[0075] In order to provide the corridors with more sta-
bility in a direction perpendicular to the longitudinal di-
rection of the pipe, the relevant boilers, in particular lignite
boilers, are provided with beams coupled to the support
posts perpendicular to the longitudinal direction of the
pipes. As a result, the corridors are interrupted in some
places and the boiler is entered to disconnect the clean-
ing device and reconnect it after the obstacle.
[0076] Thus, there is a very limited need to enter the
boilers, which lowers the risk of operators having to enter
the boilers.
[0077] According to an embodiment according to the
second aspect further comprising:

- placing one or more suspension points and/or rails
from the top of the boiler;

- providing lifting devices suspended from transport
units which are movable between the suspension
points and/or along rails, the lifting devices adjusting
a cleaning agent in height by means of a suspension
means;

- controlling the transport means for movement along
the suspension points/rails.

[0078] In some cases the systems cannot be suspend-
ed from the top of the boiler. A solution to this is to place
suspension points parallel above the corridors formed by
the pipes in the boiler. The suspension points and rails
can also be fitted with a transport unit that makes it pos-
sible to move over the suspension points. The transport
units can herewith move along the corridors.
[0079] The transport units here have the option of be-
ing controlled by means of a controller that allows the
transport unit to move automatically over the corridors.
It is also clear that the transport units can also be moved
manually.
[0080] Preferably, however, the lifting devices are not
moved with the aid of a transport unit but are positioned
manually on other suspension points after a cleaning cy-
cle (vertical movement cycle of the spray head).
[0081] A lifting device is further coupled to each trans-
port means, which can adjust the height of the cleaning
device by operating and guiding the suspension means.
[0082] In particular, the invention relates to the use of
the device according to the first aspect and/or the method
according to the second aspect for cleaning boilers, pref-
erably lignite boilers.
[0083] By using a system according to the first aspect
in a method according to the second aspect, fewer people
are required to set up the system and during the perform-
ance of the cleaning process. For further advantages,
reference is made to previous sections in the description.
[0084] In what follows, the invention is described by
way of non-limiting examples or figures illustrating the
invention, and which are not intended to and should not
be interpreted as limiting the scope of the invention.

DESCRIPTION OF THE FIGURES

[0085] Figure 1 shows a side view of the system in-
stalled in a boiler.
[0086] Figure 1 shows a system (1) with a support pil-
lars (2) to which pipes in a lower part of a boiler are con-
nected (not shown in Figure 1). The system (1) further-
more has a cross-beam (13) attached to the support pil-
lars (2). A section (3) is coupled to the cross-beam (13)
by means of a bracket connection (7). The section is fur-
ther provided with two pulley wheels (8, 9). A first pulley
wheel is coupled to one end of the profile, with a second
pulley wheel (8) coupled to the section rotated approxi-
mately 90° relative to the first pulley wheel (9).
[0087] Over a flange of the section (2) a transport
means (4), more specifically a carriage (4), is placed,
which can run over the flange of the section (2). The
transport means (4) has a pulley wheel (5) coupled to a
side opposite to the section (2). A suspension means
(12) is tensioned via the second pulley wheel (8) over
the first pulley wheel (9), the suspension means (12) be-
ing tensioned over the pulley wheel (5) of the transport
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means. At the end of the suspension means (12) ten-
sioned over the pulley wheel (5), a cleaning device (6) is
coupled. A control element (14) is coupled to the other
end of the suspension means (12), for example a motor
winch, whereby the control element can cause the clean-
ing device to vary in height relative to the section (3) via
the suspension means (12).
[0088] The use of the first and second pulley wheel (8,
9) has the advantage that the control element can be
placed in a different position, away from the transport
means. This not only reduces the weight of the transport
means (4), but also keeps the control element clean and
protects against water splashing up from the cleaning
device. Because the control element is placed in a dif-
ferent position, the control element can be provided with
a watertight or splash-proof housing, in which an opening
is provided with a brush for the suspension means (12).
Thus, the suspension means contained in the housing is
always kept clean of impurities, such as ash from the
lignite.
[0089] The transport means (4) is further provided with
a second control element which couples the transport
means (4) via for instance a cable (10) to the controller.
The relevant cable (10) is coupled to the transport means
on the same side as that where the suspension means
connects to the pulley wheel (5) of the transport means
(4).
[0090] This way of coupling has the advantage that the
weight of the cleaning device (6) causes the pulley wheel
to move in the direction of pulley wheel (9) and thereby
tensions the cable (10). This allows the second control
element to move the transport means (4) over the section
in a controlled manner via cable (10).
[0091] The control elements for controlling the position
of the cleaning device (6) are further controlled by means
of a controller that monitors the position of the cleaning
device just as the cleaning process is monitored.
[0092] Figures 2-5 show via plan views the progression
of a system installed in a substantially rectangular space.
Figure 2 shows the space to be cleaned containing a
number of rows of supporting tubes, shown vertically in
the figures. In such spaces there are typically also pipes
and other objects to be cleaned (albeit not visible in the
figures). The sections extend perpendicular to the rows
of supporting tubes, with 15 separate sections in this
case. The transport means are provided at a first end of
the sections, with winches provided at the other end,
which move the transport means along the sections.
[0093] A transport means is provided on each of the
sections, which comprises a cleaning device (not visible,
suspended under the transport means), and which is sup-
plied with water under high pressure. Each transport
means is preferably driven separately, whether or not
externally, such as with the aid of a winch. Figure 3 shows
the "cleaning zone" of each transport means and clean-
ing device by means of a circle. It should be noted here
that the cleaning devices are adjustable in height and are
moved during cleaning in order to clean the boiler over

the entire height.
[0094] As can be seen in Figure 3, the cleaning zones
of the individual cleaning devices are contiguous, so that
when moving along the sections (from right to left) it is
guaranteed that every surface is reached and cleaned.
[0095] Figure 4 shows a further iteration of the system
during the cleaning process at a later time, with the clean-
ing zones of this later time indicated, as well as those of
Figure 3. Although it is a substantially continuous proc-
ess, it is clear that even in these discrete snapshots the
entire space is covered along the trajectory.
[0096] Finally, Figure 5 shows the cleaning zones of
11 discrete snapshots, which together cover the entire
surface of the space to be cleaned. By adjusting the
speed of movement of the transport means, it is easy to
guarantee that the space is completely cleaned both hor-
izontally and vertically.
[0097] In the configurations of Figures 2-5, the spray
heads are staggered relative to each other to provide
optimum coverage of the surfaces to be cleaned. Of
course, alternative arrangements are possible, in which
all the spray heads, for example, are always placed in
one line and moved to a next position in one line.
[0098] In Figure 6 the cleaning device is shown with a
spray head. The spray head has a number of openings,
more specifically 6 nozzles distributed radially over the
spray head. The spray head has a longitudinal axis about
which the spray head is rotatably provided. The spray
head has a central cavity, to which water is supplied, and
from which channels exit to the spray heads. These chan-
nels are straight across at least the end thereof, with this
straight portion not intersecting the central axis of the
spray head, causing all channels to be offset therefrom.
[0099] The nozzles are grouped in pairs, with the noz-
zles of the pairs being approximately mirrored relative to
a central point on the central axis of the spray head. In
this respect, the nozzles which form an angle with respect
to the longitudinal direction (or at least those whose jets
generated by the nozzles form such an angle) lie between
35° and 55° (preferably about 45°) and those between
125° and 145° (preferably about 135°) in the same plane,
which moreover substantially comprises the central axis.
On one side of said plane relative to the central axis is
one nozzle associated with an angle between 35° and
55° and one nozzle associated with an angle between
125° and 145°, these being directed away from each oth-
er along the longitudinal axis. On the opposite side of
said plane relative to the central axis lies the other nozzle
associated with an angle between 35° and 55° and the
other spray head associated with an angle between 125°
and 145°, these again being directed away from each
other along the longitudinal axis. It can also be said that
the nozzles associated with the angle between 35° and
55° are rotated relative to each other through 180° about
the central axis, with the same statement being true for
the nozzles associated with the angle between 125° and
145°.
[0100] The last two openings, with an angle relative to
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the longitudinal direction between 70° and 90° on the one
hand, and 90° and 110° on the other hand (preferably
80° and 100° respectively), are on opposite sides to the
central axis, and in a plane comprising the central axis
and substantially perpendicular to the plane in which the
other nozzles are located, for an optimal spread of the
nozzles and the water jets.
[0101] Figure 7 shows a preferred variant of the sys-
tem, compared to Figure 1. In Figure 7, fixed suspension
points (15) are used in the boiler, between which a beam
(16) may be suspended for simplified suspension of the
lifting device (20). This is provided with a pulley (5) over
which the suspension means (5) is transported, which is
provided on one side with a drive device in the form of a
lifting and lowering pulley (19), with a housing (18) where
the suspension means, for example, can be cleaned be-
fore being lifted onto the pulley (19), for example with
brushes.
[0102] On the other side, the suspension means (12)
flows into the cleaning device (6) with spray head. This
is further coupled at the bottom to a water supply con-
nection (17), usually under high pressure, which also
holds the cleaning device (6) vertically tensioned togeth-
er with the suspension means (5).

Claims

1. System for cleaning boilers, preferably lignite boilers
comprising:

- at least one cleaning device, for cleaning the
boiler internally, comprising a spray head and a
water supply connection;
- a suspension means for each of the cleaning
devices, for keeping the cleaning device sus-
pended at the top of the boiler and adjusting the
height position of the cleaning device relative to
the top of the boiler, wherein the suspension
means is suitable for being coupled with the
cleaning agent with one end, and wherein the
suspension means is coupled with another side
to the top of the boiler;
- a lifting device for each of the suspension
means, for raising and lowering the suspension
means, in particular raising and lowering the
cleaning device; and
- a water supply means adapted to be coupled
to the water supply connection of the cleaning
devices for supplying high pressure water to the
cleaning devices;

wherein the system further comprises a controller
suitable for controlling the lifting devices, wherein
the height position of the suspension means is con-
trolled, and wherein the controller monitors the
cleaning of the boiler, the spray head comprising a
plurality of openings, and the openings comprising

a channel extending from a cavity of the spray head
to the surface of the spray head, the cleaning device
comprising a longitudinal axis, characterized in,
that at least one of the openings, and preferably at
least two, is an offset opening, which extends sub-
stantially perpendicularly with respect to the longitu-
dinal axis of the cleaning device with a deviation of
up to 20°, preferably of up to 15°, more preferably of
up to 10°, with the perpendicular projections of the
channels of the offset opening on a plane perpen-
dicular to the longitudinal direction having an offset
with respect to said longitudinal axis.

2. System according to claim 1, characterized in, that
the spray head comprises a cavity, the water supply
means supplying the water to the cavity.

3. System according to claim 2, characterized in, that
the cleaning device comprises a longitudinal direc-
tion, with two openings having an angle between 60°
and 80°, preferably between 65° and 75°, a first offset
opening has an angle between 70° and 90°, prefer-
ably between 75° and 85°, a second offset opening
has an angle between 90° and 110°, preferably be-
tween 95° and 105°, and two openings have an angle
between 100° and 120°, preferably between 105°
and 115° in relation to the longitudinal direction.

4. System according to claims 2 or 3, characterized
in, that the channels have a projection on a plane
perpendicular to the longitudinal direction of the
cleaning device, each projection of the channels
making an angle of at least 40° in a first sense, pref-
erably at least 55° in the first sense, more preferably
at least 85° in the first sense, with at least one other
projection of the channels, and preferably where
each projection of the channels forms an angle of at
least 40° in a second sense, preferably at least 55°
in the first sense, more preferably at least 85° in the
first sense, with at least one other projection of the
channels.

5. System according to any of the preceding claims 1-4,
characterized in, that the cleaning device compris-
es at least two offset openings, the perpendicular
projections of the channels of the offset openings on
a plane perpendicular to the longitudinal axis all hav-
ing an offset, preferably substantially the same, with
respect to said longitudinal axis, wherein the direc-
tion of the offset with respect to the longitudinal axis
and the direction from the channel to the surface
have a vector product with the same sign for each
channel.

6. System according to any of the preceding claims 1-5,
characterized in, that the offset openings are locat-
ed in a longitudinal central portion of the spray head,
the longitudinal central portion of the spray head ex-
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tending over a section of the spray head that is at
most 15%, preferably a maximum of 10% or 5%, of
the length of the spray head away from the center
plane of the spray head, wherein the center plane is
perpendicular to the longitudinal axis of the spray
head.

7. System according to any of the preceding claims 2-6,
characterized in, that the spray head further com-
prises a control element, coupled in the cavity of the
spray head, for presetting the maximum rotational
speed of the spray head.

8. System according to any of the preceding claims 1-7,
characterized in, that the channels intersect or
cross the longitudinal axis at a maximum distance
from the center plane of the spray head perpendic-
ular to the longitudinal axis, said maximum distance
being at most 10.0 cm, preferably a maximum of 5.0
cm.

9. System according to any of the preceding claims 1-8,
characterized in, that the lifting devices each com-
prise a housing, each housing further comprising a
brush, suitable for keeping the suspension means
clean while adjusting the height of the cleaning de-
vice.

10. System according to any of the preceding claims 1-9,
further comprising a storage space, preferably for
each of the suspension means, further comprising a
housing, the storage means being suitable for storing
the excess suspension means.

11. System according to any of the preceding claims
1-10, further comprising a plurality of suspension
points and optionally rails, suitable for being coupled
to the top of the boiler, wherein the suspension
means is suspended from transport units movable
along suspension points, preferably via the rails,
wherein the controller is suitable for controlling the
transport units.

12. Method for cleaning boilers, preferably lignite boil-
ers, comprising:

- installing high-pressure pipes and compressed
air pipes;
- opening the boiler, preferably opening the lig-
nite boiler;
- installing a system according to claims 1-10,
wherein the system is coupled to the high-pres-
sure pipes for supplying high-pressure water to
the system;
- cleaning places in the boiler where the system
is placed with compressed air;
- cleaning the boiler by using the system, where-
by the boiler is cleaned internally by means of

water under high pressure;

wherein a plurality of cleaning devices are operated
and controlled simultaneously and synchronously
during cleaning, wherein each cleaning device is au-
tomatically adjusted in height by means of a lifting
device, wherein the speed of the height adjustment
can be adjusted.

13. Method according to claim 12, characterized in,
that during cleaning the lifting device with the sus-
pension agent is moved to a next position after a
height cycle has been completed.

14. method according to claims 12 or 13, further com-
prising the following steps:

- placing one or more suspension points and/or
rails from the top of the boiler;
- providing lifting devices suspended from trans-
port units which are movable along the suspen-
sion points and/or rails, the lifting devices ad-
justing a cleaning agent in height by means of
a suspension means;
- controlling the transport means for movement
along the suspension points and/or rails.

15. Use of the device according to any of claims 1-11 or
the method according to any of claims 12-14 for
cleaning boilers, preferably lignite boilers.
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