Office de la Propriete Canadian CA 2941848 A1 2015/10/08

Intellectuelle Intellectual Property
du Canada Office (21) 2 941 848
v organisme An agency of 12y DEMANDE DE BREVET CANADIEN
d'Industrie Canada Industry Canada
CANADIAN PATENT APPLICATION
13) A1
(86) Date de dép6t PCT/PCT Filing Date: 2015/03/23 (51) Cl.Int./Int.Cl. F23J 3/02(2006.01),
(87) Date publication PCT/PCT Publication Date: 2015/10/08 F28G 1/16(2000.01), F26G 15/04(2006.01)
: : - _ (71) Demandeur/Applicant:
(85) Entree phase nationale/National Entry: 2016/09/07 MARTIN GMBH FUR UMWEL T-UND
(86) N° demande PCT/PCT Application No.: DE 2015/000132 ENERGIETECHNIK, DE
(87) N° publication PCT/PCT Publication No.: 2015/149733 (72) Inventeurs/Inventors:
(30) Priorité/Priority: 2014/04/01 (DE10 2014 004 639.7) STRAMKA, CLAUDIA, DE;

DRAGER, RALF, DE
(74) Agent: SIM & MCBURNEY

(54) Titre : DISPOSITIF POUR NETTOYER DES ASPIRATIONS DE GAZ DE FUMEE D'UNE INSTALLATION DE
CHAUDIERE, COMPORTANT UN TUYAU DE NETTOYAGE, UN RESERVOIR DE TUYAU ET UN DISPOSITIF DE
GUIDAGE DE TUYAU

(54) Title: DEVICE FOR THE CLEANING OF FLUE GAS TUBES OF A BOILER PLANT WITH A CLEANING HOSE, A
HOSE STORE AND A HOSE GUIDE

(57) Abréegée/Abstract:

The Invention relates to a cleaning hose transporting module for quick and easy cleaning of flue gas flues, with which module the
cleaning hose can be transported from a hose store into a hose guide. A hose cleaning device forms a rinsing and drying unit for a
hose withdrawn from a flue gas flue.

SoaoRRE f /[
TR - e St
R S N « w_® .-y
I ALY ""
[N

I*I ) . Pen, B N o
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca OPIC 48 & 7%% 110

- SRR RO S 2 A\-‘
OPIC - CIPO 191 s




CA 02941848 2016-09-07

Abstract

A cleaning hose conveying module 1s proposed for the simple and quick cleaning ot flue
gas tubes, with which the cleaning hose can be conveyed trom a hose store into a hose
guide. A hose cleaning means i1s formed by a rinsing and drying unit for a hose after its

withdrawal from the flue gas tube.
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Device for the cleaning of flue gas tubes of a boiler plant with a cleaning hose, a hose

store and a hose guide

(011 The invention relates to a device for the cleaning of flue gas tubes of a boiler
plant with a cleaning hose, which can be inserted through an opening in a flue gas tube,
with a hose store for providing the cleaning hose outside the flue gas tube, and a hose

guide, through which the cleaning hose can be inserted into the flue gas tube.

(02] Moreover the invention relates to a method for the cleaning of flue gas tubes of a
boiler plant with a cleaning hose, with which the cleaning hose 1s unrolled from a hose

store and 1nserted through an opening 1nto a flue gas tube.

[03] In particular the invention relates to a method for the cleaning of the empty
passes of a boiler. The empty passes or so-called radiation passes are realised as a gas-
tight welded membrane wall structure and in boiler plants are used as heat exchange
surfaces. In operation some of the fly ash transported in the flue gas clings to the
membrane walls of the empty passes and can, over time, develop into hard cakings. As a
result the exchange of heat via the membrane walls is reduced, which leads to a rise 1n
flue gas temperature and a resulting reduction in efficiency of such a thermal power
plant. Since the salts present in the adhering dirt have a corrosive reaction to the steel,

cleaning of the membrane walls also represents increased protection against corrosion.

104] Due to the regular cleaning of the soiled membrane walls the flue gas
temperature in radiation passes / prior to the entry into downstream convective heat
surfaces is held at an acceptable value. This leads to an increase in availability of the

overall plant.

[05] The cleaning hose 1s unrolled manually or in a motor-driven manner from a reel-

like hose store and is passed to an opening in the roof of the boiler plant. There the hose



10

15

20

25

CA 02941848 2016-09-07

2

1S inserted into an opening, through which the hose 1s passed to the flue gas tube. This 1s

time-consuming and laborious.

[06] Theretfore the invention 1s based on the requirement to further develop a generic
device in such a way as to make it easier for the cleaning hose to be used for cleaning

different flue gas tubes.

[07] This device-related requirement 1s met by a generic device, which comprises a
cleaning hose conveying module, with which the cleaning hose can be pushed from the
hose store into the hose guide, which extends between the roof of the boiler and a

platform.

[08] If the hose guide comprises a vertical and a horizontal direction component, a
hose 1n the hose guide cannot only be pushed vertically downwards into the boiler, but
the entries of the hose guides can be arranged on a hine or an arc, whilst the openings in

the botler roof are not arranged on a line or an arc.

[09] Pushing the cleaning hose makes it possible to use arcs greater than 30° with a
bending radius of at least 500 mm for the hose guide. It is advantageous if the hose
guide comprises arcs of less than 45° and preferably of even less than 40°. This allows

the use of more acute angles than has been possible up to now.

[010] It 1s particularly advantageous if the hose reel is arranged horizontally. This

makes 1t possible to arrange the hose store above the platform, even 1f space is tight.

[011] The cleaning hose conveying module makes it possible to pull the cleaning hose
off the hose reel and insert it into the hose guide at a defined constant speed, so that the

hose can be automatically conveyed from the hose store to the flue gas tube.

[012] It 1s advantageous 1f the cleaning hose conveying module is arranged directly in
tfront of the hose guide. This makes it possible to push the flexible cleaning hose into the

hose guide by means of the cleaning hose conveying module, thus allowing the hose to
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be conveyed to the flue gas tube, even through a long pipe-shaped hose guide. In
particular the hose can thus be pushed into the hose guide and finds its way through the
hose guide to the opening and into the flue gas tube in a guided manner. This is of

advantage, in particular 1f the hose guides are long.

[013] An advantageous variant makes provision for the cleaning hose conveying
module to comprise contact rollers which are pre-tensioned by means of a spring force.

This allows the cleaning hose to be carefully and effectively conveyed.

[014] Depending on whether the hose still lies completely on the reel of the hose store
or whether 1t has already been unrolled to a large extent, does a pull on the hose at a
defined force lead to different unrolling speeds. It is therefore proposed to use a feed
drive for controlling the speed of the cleaning hose driven by the cleaning hose

conveying module.

(015] In order to reach a number of entrances of hose guides solely by swivelling an
arm on which the cleaning hose conveying module is mounted, it 1s proposed that the
majority of entrances of the hose guides are arranged on a circle line. This makes it
possible using a centrally positioned unit, to convey the hose via a radially extending
supporting arm to a number of hose guides, which lead to different flue gas tubes or

difterent locations on the ceiling of flue gas tubes.

[016] One constructive development provides for a cleaning hose positioning means,
which guides the cleaning hose on a defined route to a number of hose guides. This
makes 1t possible, using the cleaning hose positioning means, to take the cleaning hose
to a hose guide and to stop there so that the hose can be unwound from the hose store

and be inserted into the hose guide.

[017] The route of the cleaning hose positioning means preferably lies on a circle line.
But 1t 1s also possible to design the cleaning hose positioning means in such a way that

1t lies on a straight line. To this end the cleaning hose positioning means comprises a
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cleaning hose supporting arm, which can be moved or swivelled laterally in order to

position the cleaning hose along a number of hose guides arranged 1n one line.

[018] The cleaning hose positioning means i1s thus essential to the invention,
independently of the previously mentioned features of the invention and in particular

without cleaning hose conveying module.

[019] It 1s advantageous if the device comprises a hose cleaning means with pneumatic
blasting of the hose. By blowing compressed air onto the cleaning hose it is possible to
remove dust particles from the cleaning hose or to dry moisture stemming from wet

cleaning of the hose.

[020] Because the combination of pneumatic dry cleaning and wet cleaning 1is
particularly advantageous, it 1s proposed that the hose cleaning means first cleans the
hose by spraying 1t with water and then blasts is with air in order to dry it and post-clean

it.

|021] An advantageous variant provides for the hose cleaning means to be attached to
the cleaning hose conveying module and to be connectable to the hose guide. This
makes 1t possible to provide a single hose cleaning means on the cleaning hose
conveying module and to clean the cleaning hose with the same hose cleaning means,

when the cleaning hose is withdrawn from the different flue gas tubes.

[022] The hose cleaning means also is essential to the invention, independently of the
previously mentioned features of the cleaning hose positioning means and the cleaning

hose conveying module.

[023] The requirement, on which the invention is based, is also met by a method for
the cleaning of flue gas tubes of a boiler plant with a cleaning hose, wherein the
cleaning hose 1s unrolled from a hose store and inserted through an opening into a flue
gas tube, wherein the cleaning hose, using a cleaning hose conveying module, is pushed

from the hose store through a pipe-shaped hose guide into the opening.
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[024] This makes it possible to guide the cleaming hose using a cleaning hose
conveying module over longer stretches in the pipe-shaped hose guide across vertical,
oblique or even almost horizontal stretches to an opening in a flue gas tube. In this case,
a gradient of less than 20° means almost horizontal relative to the horizontal. Also,
pushing the hose through a pipe-shaped hose guide makes it possible, to convey the
hose, even in areas where access is difficult, on a defined route from the hose store to

the flue gas tube. Moving the hose and cleaning the hose can be carried out fully

automatically.

[025] It is advantageous, in particular when the cleaning hose has an outlet for liquids,
if the pipe-shaped hose guide is rinsed with a gliding agent, before, while or after the
cleaning hose is pushed into the hose guide. In the simplest case this gliding agent 1s
water. However, the gliding properties of water can be increased by surfactants or other

chemicals, or alternatively hydrophobic substances may be used.

[026] A preferred exemplary embodiment of a device according to the invention 18

shown in the drawing and will now be explained in detail, in which

figure 1 shows a schematic top view of a laterally movable cleaning hose

positioning means and a number of entrances of hose guides,

figure 2 shows a top view of a swivelling cleaning hose positioning means with a

number of entrances of hose guides arranged on a circle line,

figure 3 shows a schematic side view of a cleaning hose positioning means with

cleaning hose conveying module,
fisure 4  shows a cleaning hose cleaning means and

figure 5 shows a partially cross-sectional lateral view of the entire plant.

[027] Figures 1 and 2 schematically show, how with a device 1 for the cleaning of flue

gas tubes of a boiler plant 2 a cleaning hose positioning means 3 guides a cleaning hose
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4 to a number of hose guides 5, 6, 7, 8, 9 or 5, 6, 7¢, 8, 9°. The hose guides 5 to 9 are

arranged on a straight line 10, while the hose guides 5° to 9¢ are arranged on a circle line

11.

[028] The cleaning hose positioning means 3 can be moved along the direction of
arrow 12 on a straight line, in order to guide the cleaning hose 4 to the hose guides 5 to
9. The cleaning hose positioning means 3’ however may be swivelled along arrow 13

about a point 14, in order to guide the cleaning hose 4’ to the hose guides 5° to 9°.

[029] Figure 3 shows the cleaning hose positioning means 3, which stands on a
platform 16 with a base 15. For a linear arrangement the base 1s connected to a kind of
rail system so that the cleaning hose positioning means 3 moves in one axis. In case of a
semi-circular arrangement of the connection pieces 17 of the hose guides 5° to 9¢ this
base 15 is rotatably mounted. Rotation of the cleaning hose positioning means 3¢ 1s
effected via a drive motor flanged onto the frame, until the position above the desired

connection piece 17 has been reached.

[030] The cleaning hose positioning means 3, 3 has a hose reel 37 arranged on 1t,
which serves as a hose store 18, and the cleaning hose 4 1s guided by means of a

cleaning hose conveying module 19 to a hose guide 5 to 9.

[031] In order to prevent the hose driven by the cleaning hose conveying module 19
and unrolled from the hose reel 37, from bending prior to entering the hose guide 5 to 9,

the cleaning hose conveying module 19 1s arranged directly 1n front of the hose guide.

[032] The cleaning hose conveying module 19 comprises a feed roller 20 with a
circumferential groove 21, in which the hose 4 1s guided. The hose 4 can be retained 1n
the groove 21 so that when the roller 20 1s rotating, a circumferential force of the roller

20 1s transferred to the hose 4. It 1s advantageous 1f a number of contact rollers 22 to 25

press the hose into the groove 21.
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[033] Figure 4 shows a hose cleaning means 26. A nozzle 27 1s arranged at the tront
end of the hose 4, which can be pushed through the hose cleaning means 26 and through
the connection piece 17 into the hose guide 5. The nozzle 27 then gets into the boiler
plant 2 and from there into the flue gas tube 28 for the cleaning of heat exchange

surfaces and membrane walls 1n there.

[034] During insertion and withdrawal of the nozzle 27 the hose 4 comes into contact
with flue gases. This has the effect that the cleaning hose 4 with 1ts protective outer
envelope consisting of a typical metal fabric transports a considerable amount of tly ash
to the outside during withdrawal from the interior of the boiler. This may lead to
contamination on the slide 29, the connection piece 17 and the hose reel 37 of the hose
store 18. The cleaning hose conveying module 19 1s also adversely atfected by this
contamination. Therefore the hose cleaning means 26 1s used for cleaning the hose 4

and, as required, also the nozzle 27.

[035] The hose cleaning means 26 1s a pipe-shaped element serving as rinsing pipe 30,
which has a gas inlet 31 and a liquid inlet 32 arranged on it. The gas inlet 31 1s 1n
communication with a pressurised gas line (not shown), whilst the liquid inlet 32 1s 1n

communication with a cleaning liquid line such as a service water line (not shown).

[036] During withdrawal of the soiled hose 4 from the hose guide 5 the hose 4 1s
initially sprayed with cleaning liquid via nozzles 33 and subsequently dried by means of
pneumatic blasting. Every part of the hose 4, during withdrawal of the same, 1s 1nitially

guided past a unit 34 spraying the hose with a liquid, and thereafter 1t 1s guided past a

pneumatic blast unit 35, whereafter the hose leaves the rinsing pipe 30 1n a cleaned

state.

[037] In order to insert the hose 4 accurately into the cleaning means 26, a stroke
cylinder unit 36 1s provided, which 1s arranged between the cleaning means 26 and the

cleaning hose conveying module 19.
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[1038] So as to ensure that only one hose cleaning means 26 is required for many
connection pieces 17 of hose guides 5 to 9, the hose cleaning means 26 is attached to the

cleaning hose conveying module 19.

[039] When using the device 1 for the cleaning of flue gas tubes 28, the cleaning
module 1s positioned with a first drive motor of the cleaning hose positioning means 3
above a connection piece 17 of a hose guide 5. A second motor is provided for winding
and unwinding of the hose. Using two couplings either the feed roller 20 (for lowering
the hose 4) or the hose reel 37 of the hose store 18 (for withdrawing the hose 4) is
connected to the drive. In order to prevent the hose from unwinding on its own, the hose

reel 37 1s held in position via a brake 38.

[040] When the hose cleaning means 26 is positioned over the desired connection
piece 17 by a drive motor arranged on the frame of the hose positioning means 3, the
hose cleaning means 26 is lowered into the connection piece 17 by means of a
pneumatic cylinder 36 through a slide 29. The hydraulic spraying unit 34 and the
pneumatic blast unit 35 act as a rinsing and drying unit. Due to their positioning in a
funnel (not shown) of the connection piece 17 the rotational movement of the cleaning
hose positioning means 3 is sufficiently arrested. An additional fixing in this position is
not necessary. This leads to the creation of a practically closed system, which can

reduce the outflow of flue gas due to e.g. deflagrations.

[041] By closing a first coupling, a pulley wheel is then connected to a drive shaft, and
using the integrated cleaning hose conveying module 19 the hose 4 is pushed with its
nozzle 27 into the hose guide 5. To this end the spring-loaded contact rollers 22 to 25
press the hose 4 into the groove 21 of the feed roller 20, so that, due to the frictional
connection with the feed roller, this is pulled off the hose reel 37. The feed roller 20 is
driven by a drive shaft via the first coupling, a toothed belt and an angle gear. The

prerequisite 1s that both the second coupling and the brake are open so that the hose reel

is able to rotate freely.
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[042] The cleaning hose conveying module 19 has the advantage that the hose 4 can be
inserted into a hose guide 5 either vertically or horizontally. Moreover, due to the use of
the cleaning hose conveying module, arcs of more than 30° with a radian measure of at
least 400 to 500 mm can be employed so that constructional bottlenecks or narrow
spaces in the area between the boiler roof of the boiler 2 and the platform 16, where the

hose guides are arranged, do not cause any problems.

[043] When the hose 4 is to be withdrawn, a first coupling is opened, so that the feed
roller 20 can rotate freely. At this point the hose reel 37 is connected to the drive shatft
via the second coupling. When the hose 4 has been withdrawn completely from the
rinsing pipe of the hose guide 5, the brake 38 is closed so that the nozzle 27 cannot

drop. The second coupling is then opened again.

[044] Finally the hose cleaning means 26 1s pulled out of the connection piece 17. The
cleaning hose positioning means 3 can now either remain in this position or be moved to
the next connection piece 17 of another hose guide 6. It 1s advantageous if the cleaning
hose positioning means 3, after cleaning i1s finished, 1s moved to a detined parking
position, which is at a certain connection piece usually located on the outside or 1n an

area outside the connection pieces.



10

15

20

25

CA 02941848 2016-09-07

10

Patent Claims:

A device (1, 1) for the cleaning of flue gas tubes (28) of a boiler plant (2) with a
cleaning hose (4, 4°), which can be inserted through an entrance in a flue gas
tube, a hose store (18), for providing the cleaning hose outside the flue gas tube
(28), and a hose guide (5, 6, 7, 8,9, 57, 6", 7', 8", 97), by means of which the
cleaning hose (4, 4") can be inserted into the flue gas tube (28), characterised in
that 1t comprises a cleaning hose conveying module (19), with which the
cleaning hose (4, 47) can be pushed from the hose store into the hose guide (35, 6,
7,8,9,5,6°,7,8",97), which extends between the roof of the boiler (2) and a
platform (16).

The device according to claim 1, characterised in that the cleaning hose
conveying module (19) 1s arranged directly in front of the hose guide (5, 6, 7, 8§,
9,5,67,7,8,9).

The device according to one of the preceding claims, characterised in that the
hose guide (5, 6, 7,8,9,5°, 6", 7", 8, 9") comprises a vertical and a horizontal
direction component, 1in order to guide the cleaning hose (4, 4°) in the pipe-

shaped hose guide also over oblique stretches to an opening in a flue gas tube.

The device according to one of the preceding claims, characterised in that the
hose guide (5,6, 7,8,9,5°,67, 7", 8", 9") comprises arcs of larger than 30° with

a bending radius of at least 500mm.

The device according to one of the preceding claims, characterised in that the

hose reel (37) 1s arranged horizontally.

The device according to one of the preceding claims, characterised in that the
cleaning hose conveying module (19) comprises contact rollers (22, 23, 24, 25)

pre-tensioned by means of a spring force.
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The device according to one of the preceding claims, characterised in that the
speed of the cleaning hose (4, 47) driven by the cleaning hose conveying module

(19) 1s controlled via a feed drive.

The device according to one of the preceding claims, characterised in that it
comprises a cleaning hose positioning means (3), which guides the cleaning hose
(4, 4°) on a defined route to a number of hose guides (5, 6, 7, 8,9, 5", 6", 7', 8,
9.

The device according to claim 5, characterised in that the route follows a circle

line (11).

The device according to claim 5, characterised in that the route follows a

straight line (10).

The device according to one of the preceding claims, characterised in that it

comprises a hose cleaning means (26) with a pneumatic blast unit (35).

The device according to claim 8, characterised in that the hose cleaning means
comprises a spraying unit (34) which sprays a cleaning fluid, in particular a

cleaning liquid, onto the hose.

The device according to claim 8 or 9, characterised in that the hose cleaning

means (26) 1s attached to the cleaning hose conveying module (19) and 1is

connectable to the hose guide (5, 6,7,8,9,5°,6°,7,8°,9).

A method for the cleaning of flue gas tubes (28) of a boiler plant (2) with a
cleaning hose (4, 47), where the cleaning hose (4, 4") is unrolled from a hose
store (18) and inserted through an opening into a flue gas tube (28),
characterised in that the cleaning hose (4, 4°) 1s pushed using a cleaning hose
conveying module (19) from the hose store (18) through a pipe-shaped hose
guide (5,6, 7,8,9,57,67, 7", 8", 97) into the opening.
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The method according to claim 14, characterised in that the pipe-shaped hose
guide (5,6, 7,8,9,57,6°, 7, 8, 9') is rinsed with a gliding agent, before, while
or after the cleaning hose (4, 4) 1s pushed into the hose guide (5, 6, 7, 8, 9, 57,
6°,7,8",9).
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