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Background of the Invention
(0001)
(1) Field of the Invention
The present invention relates to a boiler tube protector and a
5 method for attaching such a protector to a boiler tube.
(0002)
(2) Related Art Statement
In boiler tubes T of a refuge incinerator type boiler as shown
in Fig. 6, their heat-conductive performance is deteriorated with a
10 large amount of soot attached to the tubes. For this reason, it is a
conventional technique that a soot blower generally outlined in Fig. 7
is intermittently advanced among the boiler tubes T, and the soot on
the surfaces of the boiler tubes T is removed by ejecting steam through
the soot blower. However, this causes a problem that portions of the
15 boiler tubes T upon which steam is directly blown through the soot
blower are likely to be thinned through being attacked with drain,
steam, ash erosion, etc.
(0003)
Under the circumstances, as shown in Fig. 8, a protector
20 made of low carbon steel or stainless steel is attached to that surface
portion of the boiler tube T near which the soot blower is moved so that
the tube may be prevented from being thinned. However, since such
protectors are readily corroded with corrosive gases contained in

exhaust gases, there is a problem that the protectors have durability of



(0001) (1) Field of the Invention The present invention
relates to a boiler tube protector and a 5 nethod for attaching such a
protector to a boiler tube. (0002) (2) Related Art Statenent
In boiler tubes T of a refuge incinerator type boiler as shown in Fig.
6, their heat-conductive performance is dé&deriorated with a 10 | arge anount
of soot attached to the tubes. For this reason, it is a conventi onal
techni que that a soot bl ower generally outlined in Fig. 7 S
intermttently advanced anong the boiler tubes T, and the soot on t he
surfaces of the boiler tubes T is renoved by ejecting steamthrough
the soot bl ower. However, this causes a problemthat portions of the 15
boi |l er tubes Lﬁfp n whi ch steanlis directly bl own through the soot
bl ower are | i keisythan pae¥iameR b metdt s Merat fhe I thrions frg; prroded
steam ash ergat 9/ .th8k& months.(0003) Under the circunstances,
as shown in Fig. 8, a protector

(0004)

Summary of the Invention

5 The present invention is to provide a boiler tube protector and
a method for attaching such a protector to a boiler tube, which can
solve the conventional problems mentioned above, can assuredly
prevent the boiler tube from being thinned in soot blowing, and afford
good durability and workability. |

10 (0005)
The boiler tube protector according to the present invention,
which has been accomplished to solve the above-mentioned object, has
a cylindrical or semi-cylindrical shape and is adapted to be attached
around an outer peripheral face of a boiler tube with mortar, said boiler
15 tube protector comprising a plurality of ceramic bodies closely
arranged along their parting planes, wherein the parting planes
comprise means for restraining slippage of each of the ceramic bodies
along the parting planes. The ceramic bodies of the boiler tube
protector are divided laterally or peripherally, and their parting planes
20 extend substantially vertically. The slippage-restraining means may
include a stepped engagement a wavy engagement, a zigzag
engagement, a projection-recess engagement, etc. The parting planes
of the ceramic bodies may be inclined or parallel to a flat plane
containing a central axis of the cylindrical or semi-cylindrical boiler
25 tube protector, when assembled around the boiler tube in the form of
the protector. The parting plane of each ceramic body at each of both
sides thereof may comprise a stepped portion for restraining slippage

of each ceramic body along the parting plane. In the boiler tube



20 made of | ow carbon steel or stainless steel is attached to that surface
portion of the boiler tube T near which the soot blower is noved so that
the tube may be prevented from being thinned. However, since such
protectors are readily corroded with corrosive gases contained in

exhaust gases, there is a problemthat th_e3 protectors have durability o
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protector, the stepped portion preferably forms such an acute angle
with respect to the parting plane of each ceramic bodytthat movement
of the ceramic body in a direction orthogonal to said parting plane may
be restrained.

5 The method for attaching the above cylindrical or semi-
cylindrical boiler tube protectors around the outer peripheral face of
the boiler tube extending in a vertical direction at a plurality of stages
by using mortar, which method provides a stopper at a lower end of a
lowermost stage, arranging the boiler tube at plural stages protectors

10 around the outer peripheral face of the boiler tube while interposing
motor between the outer peripheral face of the boiler tube and the
boiler tube protector and tentatively stopping the boiler tube
protectors by means of the stopper, and curing the mortar with heat
generated during operating the boiler. In the attaching method, the

15 stopper is preferably removed with the heat generated during
operating the boiler. Further, the stopper is also preferably made of an
inflammable material or a metal which can be melted away by the heat
generated during operating the boiler.

(0014)

20 Since the boiler tube protector according to the present
invention is constituted by combining the ceramic bodies, the protector
has excellent durability and can assuredly prevent the boiler tube from
being thinned in soot blowing. Further, since the boiler tube protector
needs not be welded unlike the conventional protectors, and since the

25 parting plane of each ceramic body at each of both sides thereof is
provided with a stepped portion for restraining slippage of each
ceramic body along the parting plane, constructing workability of the

boiler tube protector around the boiler tubé is excellent and the boiler
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| ess than one year only, and at the worst the protectors are corroded

out in three nonths. (0004) Summary of the

I nvention 5 The present invention is to provide a boiler tube
protector and a nethod for attaching such a protector to a boiler tube,
whi ch can sol ve the conventional probHens nentioned above, can
assuredly prevent the boiler tube from being thinned in soot bl ow ng,
and afford good durability and workability. 10 (0005) The
boil er tube protector according to the present invention, whi ch has
been acconplished to sol ve the above-nenti oned object, has a
cylindrical or sem-cylindrical shape and is adapted to be attached
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arranged al ongr §HebbilbAtlibBg R adastionwhat&irdihfeoPid img MiidNetethod for
conprise neans for restraining slippage of each of the ceram_c bodies
attaching the boiler %ube protectors around the outer peripheral face of
the boiler tube at plural stages, the boiler tube protectors can be easily
5 attached to even the boiler tube extending in a vertical direction by
utilizing the stopper.

These and other objects, features and advantages of the
invention will be easily appreciated upon the reading of the following
description of the invention when taken in conjunction with the

10 attached drawings, with the understanding that some modifications,
variations and changes of the same could be easily made.
Brief Description of Drawings

For a better understanding of the invention, reference is
made to the attached drawings, wherein:

15 Figs. 1(A) and 1(B) are a plane view and a front view of a first
embodiment of the present invention, respectively; _

Figs. 2(A) and 2(B) are a plane view and a front view of a
second embodiment of the present invention, respectively;

Figs. 3(A) and 3(B) are a plane view and a front view of a

20 second embodiment of the present invention, respectively;

Fig. 4 is a perspective view for illustrating the state in which
boiler tube protectors are attached around boiler tubes;

Figs. 5A through 5F illustrate ceramic bodies having various
parting planes of such as wavy, zigzag shapes, etc.:

25 Fig. 6 is a perspective view of a refuge incinerator type boiler;

Fig. 7 is a plane view for illustrating a soot blower in concept;
and

Fig. 8 is a front view of a conventional boiler tube protector.



along the parting planes. The ceram c bodies of the boiler tube
protector are divided laterally or peripherally, and their parting planes
20 extend substantially vertically. The slippage-restraining neans nay

i nclude a stepped engagenent a wavy engagenent, a zi gzag engagenent, a
proj ection-recess engagenent, etc. The parging planes of the ceramc
bodies may be inclined or parallel to a flat plane containing a central
axis of the cylindrical or sem-cylindrical boiler 25 tube protector, when
assenbl ed around the boiler tube in the form of the protector. The
parting plane of each ceram c body at each of both si des thereof may
conprise a stepped portion for restraining slippage of each ceram c

body along the parting plane. In the boiler tube
Detailed Description of the Invention:

(0006)
The boiler tube protector according to the present invention is
comprised of a ceramic material having excellent corrosion resistance.
5 However, in order to minimize reduction in heat conductivity of that
portion of the boiler tube at which the boiler tube protector is attached,
it is preferable to select a ceramic material having excellent heat
conductivity. As such a ceramic material having both corrosion
resistance and heat conductivity, SiC may be recited by way of example.
10 As mortar to attach the boiler tube protector to the outer peripheral
face of the boiler tube, SiC based mortar, mullite based mortar,
alumina based mortar or the like may be used. For the same reason as
stated above, it is preferable to select SiC based mortar. Ceramic
fibers may be used instead of a part or an entire part of the ceramic
15 material. The ceramic fibers may be used in a mixed state with mortar,
or appropriate ceramic fiber-based mortar may be used for this purpose.
The term “mortar” used in the claims includes mortar itself and the
above ceramic fibers.
(0007)
20 referred em i ts of th nt invention
In the following, preferred embodiments of the present
invention will be described.
Figs. 1(A) and 1(B) are view illustrating a first embodiment of
the boiler tube protector according to the present invention. The boiler
25 tube protector has a cylindrical shape, and is constituted by two
ceramic bodies 1, 1 closely fitted to each other along their parting
planes 2, 2. Each of the parting planes 2,2 is vertically provided at a

side of the ceramic body 1, and comprises a stepped portion 3 extending



- 3- protector, the stepped portion preferably fornms such an acute

angl e wWth respect to the parting plane of each ceram c body that
novenent of the ceramc body in a direction orthogonal to said parting
pl ane may be restrained. 5 The met hod for attaching the
above cylindrical or sem - cylindrical6 boil er tube protectors around
the outer peripheral face of the boiler tube extending in a verti cal
direction at a plurality of stages by using nortar, which nethod

provi des a stopper at a | ower end of a | ower nost stage, arranging the
boil er tube at plural stages protectors 10 around the outer peripheral
face of the boiler tube while interposing nortar between the outer

peripheral f anbﬁaug yeinbglrkﬁddlgup%ei"t%r}xdof ﬁ?e parting plane 2 and vertical planes

4, 4 extending vertically from opposite ends of the stepped portion 3
and in parallel to an imaginary plane P passing the axis C of the boiler
tube. The ceramic bodies 1, 1 are attached to the boiler tube via mortar.
5 EKach ceramic body is symmetric to each other via a plane S passing the
axis of the boiler tube protector 1. These ceramic bodies 1, 1 are
produced by casing SiC, and have the inner diameter slightly larger
than the outer diameter of the boiler tube T. The ceramic bodies are
not limited to such two-split ones, and they are three or more-split
10 ceramic bodies may be used.
(0008)

As mentioned above, a stepped portion 3 is formed at each of
the parting planes 2 of the each ceramic body 1 extending substantially
axially at either side. This stepped portion 3 functions to restrain

15 relative slippage between the ceramic bodies 1 along with their parting
planes 2 so that even if the mortar fixing one of the ceramic bodies 1 is
cracked during the operation of the boiler, the other ceramic body 1
may not drop. Particularly in this embodiment, the stepped portion 3
forms an acute angle relative to the vertical portions of the parting

20 plane 2, so that even if the ceramic bodies are tried to be spaced from
each other in a direction orthogonal to the parting plane 2, the inclined
stepped portions 3, 3 are hooked to each other to prevent separation
thereof. Therefore, peeling down of the ceramic bodies 1, 1 can be
assuredly prevented.

25 (0009)

On the other hand, in a second embodiment shown in Fig. 2, a
stepped portion 3 extends in a direction orthogonal to a parting plane 2

so that the stepped portion 3 may merely function to restrain relative



boil er tube protector and tentatively stopping the boiler tube

protectors by neans of the stopper, and curing the nortar with heat
generated during operating the boiler. In the attaching nethod, the 15
stopper is preferably renoved with the heat generated during operating
the boiler. Further, the stopper is also preferably made of an

I nfl ammabl e material or a nmetal which can be nelted away by the heat

generated during operating the boiler. (0014) 20 Si nce the
boil er tube protector according to the present i nvention is
constituted by conbining the ceram c bodies, the protector has

excellent durability and can assuredly prevent the boiler tube from

bei ng thinned j.n soot, bl ow ng, Further,, since the boiler tube protect
needs not be. ALPEEASRFIRET Rbe ctiodne: BILIFSoF HERE ST AR CHbERe e s
parting plane Rafrthaghicartdit & chtshdiate @ashowh iROFIE. S3,daspblarpntidts 3, 3
provided with a stepped portion for restraining slippage of each

cerani ¢ body Ar8ABrPRE 3ik PRHANEIPARBE Of SrEATATHCI e v\t Wi WRRSE ad dower,

boi I er tube preigct or EAERUBE thide RIS FotbforsS cExERtS S a2RdojdieidPid.- ¢
5 projecting from one of the ceramic bodies 1, 1, and the other is provided
with a recess 3-2 to which the projection 3-1 is to be fitted when the
ceramic bodies 1, 1 are close fitted to each other around the boiler
tube T. As is clear, the number and the shape of the stepped portion(s)
3 may be changed in various ways. In each of the above embodiments,
10  however, the stepped portion or stepped portions 3 are formed not in an
axis symmetry but in plane symmetry with respect to a plane S-S.
(0010)
As shown in Fig. 4, the ceramic bodies 1 as constructed above
are attached to outer peripheral faces of boiler tubes T at plural stages
15 by means of mortar near a place where a soot blower is to be located
and moved. The boiler tube T is partially wrapped with the boiler tube
protector by attaching two ceramic bodies 1 to the boiler tube T from
opposite sides thereof such that their parting planes 2 and stepped
portions 3 are closely fitted together, while mortar is applied to the
20 inner side of each of the ceramic bodies 1,1. At that time, since two
ceramic bodies 1 can be appropriately attached around the boiler tube
T merely by slightly adjusting them in a longitudinal direction of the
boiler tube T, the ceramic bodies can be easily attached to the boiler
tube even at a location where no excess space is present. Since the
25 temperature of the boiler tube T rises to around 200°C in the case that
the surrounding temperature is 650°C, large temperature difference

occurs between the inner and outer surfaces of the ceramic body 1.



-4 - tube protector can be easily attached around the outer

peri pheral face of the boiler tube. In addition, according to the
i nvention method for attaching the boiler tube protectors around the
outer peripheral face of the boiler tube at plural stages, the boiler

tube protectors can be easily 5 attached8to even the boiler tube
extending in a vertical direction by ner

The mortar has function to mitigate thermal shock borne by the
ceramic body 1. :
(0011)
In order to sufficiently protect the boiler tube T from the soot
5 blower, it is preferable that the boiler tube protectors are attached to
the boiler tube over a length of around 1 meter around the soot blower
as a center. However, it is not necessarily easy to integrally mold a
ceramic body 1 having such a long length. In each of the above
embodiments, the length of each ceramic body is ordinarily around

10 200 mm. Therefore, in such a case, the ceramic bodies 1 are attached
around the boiler tube T at five stages. In a case where the boiler tube
T is extended in a vertical direction as shown in Fig. 4, it is feared that
the ceramic bodies may slip down before the mortar is cured.

(0012)

15 Thus, as shown in Fig. 4, a stopper 4 is provided at a lower
end of the lowermost stage for the boiler tube protectors, and the boiler
tube protectors can be temporarily stopped around the boiler tube by
means of the stopper 5. In order to prevent the non-cured mortar from
flowing down, it is preferable to use a ring-shaped stopper 4 as shown.

20 A material constituting the stopper 5 is not particularly limited. For
example, the stopper may be made of a mortar or ceramic ring having
excellent heat resistance. However, the stopper 5 is more preferably
made of an inflammable material or a metal which is melted away with
heat generated in the operation of the boiler. For, since it is not feared

25 that the ceramic bodies peel down by their self-weight after the mortar
is cured, the stopper 5 needs not be retained around the boiler tube T.
Further, the possibility that the remaining stopper 5 may afford an

adverse effect upon the performance of the boiler can be removed.



utilizing the stopper. These and ot her objects, features and

advant ages of the invention wll be easily appreciated upon the

readi ng of the follow ng description of the invention when taken in
conjunction with the 10 attached drawi ngs, with the understandi ng that
sonme nodi fications, vari ations and clganges of the same could be easily
made. Brief Description of the Draw ngs

For a better understanding of the invention, reference is made to the
attached draw ngs, wherein: 15 Figs. 1(A) and 1(B) are a pl ane
view and a front view of a first enbodi mrent of the present invention,
respectively; Figs. 2(A) and 2(B) are a plane view and a
front view of a second enbodi nent of the present invention,

respect i vel yIf the boiler is operkitgd in3() startd G(di)tleer bodepltabe miotectnd @re

teapect | vel yremporarily ted SEpgnd Feb e hehBt FHGetairta e, s ot ners 4aificng
the state i npfitsh is curf@i bertidiIR a2 Qheﬁf)@wu@heoﬁtttl@c%@le%r QMRS P Qaer
t ubes; Figs. 5A through 5F illustrate ceram c bodi es having

vari ous assuredly attach the bo11er tube protectors around the boiler tubes .

5 In Fig. 4, a reference numeral 6 is a fixture bolt for fastening two rings
of the stopper 5.

(0013)

The boiler tube protector according to the present invention

attached around the boiler tube T has effects to protect the boiler tube

10 from steam ejected through the soot blower and to prevent the boiler

tube T from being thinned. In addition, since the boiler tube protector

according to the present invention is constituted by combining split the

ceramic bodies 1, the protector will not be corroded with a corrosive gas

unlike conventional metallic protectors, and therefore can exhibit

15 excellent durability.



parting planes of such as wavy, zigzag shapes, etc.: 25 Fig. 6
Is a perspective view of a refuge incinerator type boiler;

Fig. 7 is a plane view for illustrating a soot blower i nTgoshae s Been Replaggdd
Fig. 8is a front view of a conventional boiler tube prot Eﬁ“ﬂ“‘l“” ||| Ill
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What is claimed is:

1. A boiler tube protector having a cylindrical or semi-cylindrical
shape and adapted to be attached around an outer peripheral face of a
boiler tube with mortar, said boiler tube protector comprising a
plurality of ceramic bodies closely arranged along their parting planes,
wherein the parting planes comprise means for restraining slippage of
each of the ceramic bodies along the parting planes.

2. The boiler tube protector set forth in claim 1, wherein said
parting planes of the ceramic bodies are inclined to or paralleled to a
flat plane containing a central axis of the cylindrical boiler tube
protector.

3. The boiler tube protector set forth in claims 1 or 2, wherein said
stoppage-restraining means comprises a stepped portion each provided
in the parting plane of each ceramic body.

4. The boiler tube protector set forth in claim 3, wherein said
stepped portion forms such an acute angle with respect to the parting
plane of each ceramic body that movement of the ceramic body in a
direction orthogonal to said parting plane may be restrained.

5. The boiler tube protector set forth in any one of the proceeding
claims, which is made of a ceramic material having both corrosion
resistance and heat conductivity.

6. The boiler tube protector set forth in claim 5, wherein said
ceramic material is SiC.

7. The boiler tube protector set forth in any one of claims 1-6,
wherein said mortar is selected from the group consisting of SiC based

mortar, mullite based mortar and alumina based mortar.

RRR 0 R



Det ai | ed Description of the Invention: (0006) The boil er

tube protector according to the present invention is conprised of a
cerami c material having excellent corrosion resist anc 5et|:}9§v§.ye§e Ialu..
order to mnimze reduction in heat conduct|V|ty of t of
the boiler tube at which the boiler tube brot ector is i‘“\kﬂm |t S
preferable to select a ceramc material having excelle

conductivity. As such a ceramc material having both corrosion

resi stance and heat conductivity, SiC nmay be recited by way of exanple. 10
As nortar to attach the boiler tube protector to the outer peripheral

face of the boiler tube, S C based nortar, nullite based nortar,

al um na based ta t.he |i may,pe,used., For the

S ared above. STAlEeRA E0F mekAShITRY RS PORRE (iR phof BT IGRIET iR any
fibers may bﬁewﬁeelalﬂsé gaf Houhd@hk QitedNpefiphe@alPFate Af tHE bogledNt€bd S
material. The ceramc fibers mag be used in a nixed state with nortar,

or appropri 8Kterdngiia A Bertisakalirpetioar afey Pliradid pbrstages Pur poLg
mortar, said method providing a stopper at a lower end of a lowermost

stage, arranging the boiler tube protectors around the outer peripheral
face of the boiler tube while interposing motor between the outer
peripheral face of the boiler tube and the boiler tube and tentatively
stopping the boiler tube protectors by means of the stopper, and curing
the mortar with heat generated during operating the boiler.

9. The method set forth in claim 8, wherein the stopper is removed
with the heat generated during operating the boiler.

10. The method set forth in claim 9, wherein the stopper is made of
an inflammable material or a metal which can be melted away by the

heat generated during operating the boiler.
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The term"nortar" used in the clains includes nortar itself and the

above ceram c fibers. (0007) 20 (Preferred enbodi nents of
t he present invention) In the follow ng, preferred
enbodi ments of the present i nvention WI |1 be descri bﬂd

tube protector has a cylindrical shape, and is constitute

ceram c bodies 1, 1 closely fitted tBBEXEAT ot her al ong their parting

pl anes 2, 2. Each of the parting planes 2,2 is vertically provided at a
si de of the ceram c body 1, and conprises a stepped portion 3 extending

Figs. 1(A) and 1(B) are view illustratingld-first enbodl as Been chl@ed
boi l er tube protector according to the present inventi on ””, Hﬁ

A boiler tube protector having a cylindrical or .éemi-cylindrical
shape and adapted to be attached around an outer peripheral face of a
boiler tube with mortar, which boiler tube protector includes a
plurality of ceramic bodies closely arranged along their parting planes,
wherein the parting planes includes means for restraining slippage of

each of the ceramic bodies along the parting planes.

Figure 1A and 1B should accompany the publication of the abstract.

THIS SHEET Hag BEEN
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-6 - obliquely in a mddle portion of the parting plane 2 and

vertical planes 4, 4 extending vertically fromopposite ends of the

st epped portion 3 and in parallel to an inaginary plane P passing the
.axis C of the boiler tube. The ceramc bodies 1, 1 are attached to the
boiler tube via nortar. 5 Each ceramc body is symmetric to each other
via a plane S passing the axis of the boiler tube protector 1. These
ceram c bodies 1, 1 are pronged by casing SiC, and have the inner

di aneter slightly |arger than the outer dianmeter of the boiler tube T.
The cerami c bodies are NOt ndatdided to such two-split ones, and they
are three or nore-split 10 ceIIhMEﬁfﬁdies may be used.

FIG_ /A

)

w\_g)\
W

A
\

)

A

fo = o= @ s cem e e e e " ey e v . e W em

\_____/"""\‘



(0008) As mentioned above, a stepped portion 3 is forned at
each of the parting planes 2 of the each ceram c body 1 extending
substantial ly axially at either side. This stepped portion 3 functions
to restrain 15 relative slippage between the ceramc bodies 1 along with
their parting pl anes 2 so that even if the nortar fixing one of the
ceramc bodies 1 is cracked during the operation of the boiler, the

ot her ceram ¢ body 1 may not drop. Particularly in this enbodi nent,

t he stepped portion 3 fornszﬂp acute angle relative to the vertical
portions of the parting 20 plane 2, so that even if the ceram c _bodies are
tried to be spaced from each other in a direction orthogonal to the
parting plane 2, the inclined st epped portions 3, 3 are hooked to each
other to prevent separation t hereof. Therefore, peeling down of the
ceram c bodies 1, 1 can be assuredly prevept/d. 25 -(0009)

On the other hand, in a second enbodi nent sh R Fig. 2 st epped

portion 3 extends in apges ti rt hogon
that the stepped portié%?&ézaiégéfely f

FIG.2B
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-7 - sl i ppage between the ceram c bodies i along their parting

pl anes 2. Further, in a third enbodi nent shown in Fig. 3, stepped
portions 3, 3 are formed at a parting plane of a ceram c body at two,
upper and | ower, stages. Each of the stepped portions consists of a

projection 3-1

3/8

FIG.3A4
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5 projecting fromone of the ceramc bodies 1, 1, and the other is provided
wWth a recess 3-2 to which the projection 3-1 is to be fitted when the
ceramc bodies 1, 1 are close fitted to each other around the boiler

tube T. As is clear, the nunber and the shape of the stepped portion(s)

3 may be changed in various ways. In each of the above enbodi nents, 10
however, the stepped portion or 48Bepped portions 3 are fornmed not in an
axis symmetry but in plane symmetry with respect to a plane S S.

(0010) As shown in Fig. 4é:ggs?c mc bodies 1 as
constructed above are attached to 6u wefi pheral faces of~boiler

tubes T at plural stages 15 by neans of nortar near a place where a soot

bl ower is to be | ocated and noved. Ihﬁ\%;&éer tube T is partially
wrapped with the boiler tube pr ot ecft or ttaching two ceram c bodies
1 to the boiler tube T from opposi tie sides jthereof such that their
parting planes 2 and stepped tidgns 3 arg—cl/osely fitted together,
while nortar is applied to thT’20<Efﬁier si de of eacp_oi<t2§ ceram ¢ bodi es
1,1. At that time, since two ceramic bodieg 1 dan be appropriately
attached around the boiler_tube T nerely by slijghtly adjusting themin
a | ongitudinal direction dftHe S
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boiler tube T, the ceram c bodies can be easily attached to the boiler
tube even at a | ocation where no excess space is present. Since the 25
tenperature of the boiler tube T rises to around 200[err]C in the case that
the surrounding tenperature is 650[err]C, large tenperature difference
occurs between the inner and outer surfaces of the ceram c body 1.
- 8-

5/8

FIG.54  FIG.58 FIG.5C

FIG.5D0  FIG.5F FIG.5F



The nortar has function to mtigate thermal shock borne by the ceramc
body 1. (0011) In order to sufficiently protect the
boiler tube T fromthe soot 5 blower, it is preferable that the boiler
tube protectors are attached to the boiler tube over a | ength of
around 1 neter around the soot bl ower as a center. However, it is not
- necessarily easy to integrally nold a ceram ¢ body 1 having such a
l ong I ength. In each of the abov§/ enbodi nents, the length of each
ceram c body is ordinarily aroun ?0 200 mm Therefore, in such a case,
the ceram c bodies 1 are attached around the boiler tube T at five
stages. In a case where the boileFlg § T is extended in a vertical
direction as shown in Fig. 4, it fs el t hat the ceram c bodi es nmay
slip down before the nortar is cured. (0012) 15 . Thus, as
shown in Fig. 4, a stopper 4 is provided at a | ower end of the
| ower nost stage for the boiler tubgedon stepes, and the boil er t ube
protectors can be tenporarily stoggmpiswerisdot he boil er tube by
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means of the stopper 5. In order to prevent the non-cured nortar from
flowing down, it is preferable to use a ring-shaped stopper 4 as shown. 20
A material constituting the stopper 5 is not particularly limted. For
exanpl e, the stopper may be made of a nortar or ceram c ring having
excel l ent heat resistance. However, the stopper 5 is nore preferably

made of an inflammable material or a netal which is nelted away with

heat generated in the operation of the boiler. For, since it is not feared
25 that the ceranic bodies peel dbfh by their self-weight after the nortar
is cured, the stopper 5 needs not be retained around the boiler tube T.
Further, the possibility that the remaining stopper 5 may afford- an
adverse effect upon the performance of the boiler can be renoved.

FIG.7
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9- If the boiler is operated in the state that the boiler tube

protectors are tenporarily fixed around the boiler tubes T by using the
stoppers 4, the nortar is cured by the heat on operation of the boiler,
whi ch can assuredly attach the boiler tube protectors around the boiler
tubes . 5 In Fig. 4 areference gypreral 6 is a fixture bolt for fastening
two rings of the stopper 5. (0013) The boiler tube
protector according to the present invention attached around the boiler
tube T has effects to protect the boiler tube 10 from steam ejected

t hrough the soot blower and to prevent the boiler tube T from being
thinned. In addition, since the boiVSﬁ/z;be r ot ect or "

—\[__ Boiler tube
protector




according to the present invention is constituted by conbining split the
ceram c bodies 1, the protector will not be corroded with a corrosive gas
unli ke conventional netallic protectors, and therefore can exhibit 15
excel | ent durability. -12- -10 - CLAI MBS

ABSTRACT

A BOILER TUBE PROTECTOR AND A METHOD FOR
ATTACHING SUCH PROTECTOR TO A BOILER TUBE

A boiler tube protector having a cylindrical or-semi-cylindrical
shape and adapted to be attached around an outer peripheral face of a
boiler tube with mortar, which boiler tube protector includes a
plurality of ceramic bodies closely arranged along their parting planes,
wherein the parting planes includes means for restraining slippage of

each of the ceramic bodies along the parting planes.

Figure 1A and 1B should accompany the publication of the abstract.
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1. A boiler tube protector having a cylindrical or sem-cylindrical

and adapted to be attached around an outer peripheral face of aI boi : g[ f
tube (T) with nortf@ boi+et-t ube protector conprising a plurality o
‘0 ﬁi%’t&%@m%rwﬁhﬁd ng the boiler tube and to be closely

i parting plangsj(2, -3)-, wherein the partlng pl anes (2,

Each of the

ceram c bodies (1,

arranged al ong the
2) conprise means|(3, B3 APRLAGS® 2) | for restraini npMENDERDSHE

ceram c bodies (1] 1)

THIS SHEET HAS BEEN
REPLACED

protector, the stepped portion preferably forms such an acute angle
with respect to the parting plane of each ceramic body that movement
of the ceramic body in a direction orthogonal to said parting plane may
be restrained.

The method for attaching the above cylindrical or semi-
cylindrical boiler tube protectors around the outer peripheral face of
the boiler tube extending in a vertical direction at a plurality of stages
by using mortar, which method provides a stopper at a lower end of a
lowermost stage, arranging the boiler tube at plural stages protectors

arbund the outer peripheral face of the boiler tube while interposing

-meter mortar between the outer peripheral face of the koiler tibe ad te

boiler tube protector and tentatively stopping the boiler tube
protectors by means of the stopper, and curing the mortar with heat
generated during operating the boiler. In the attaching method, the
stopper 1is preferably removed with the heat generated during
operating the boiler. Further, the stopper is also preferably made of an
inflammable material or a metal which can be melted away by the heat
generated during operating the boiler.

(0014)

Since the boiler tube protector according to the present
Invention is constituted by combining the ceramic bodies, the protector
has excellent durability and can assuredly prevent the boiler tube from
being thinned in soot blowing. Further, since the boiler tube protector
needs not be welded unlike the conventional proteétors, and since the
parting plane of each ceramic body at each of both sides thereof is
provided with a stepped portion for restraining slippage of each
ceramic body along the parting plane, constructing workability of the

boiler tube protector around the boiler tube is excellent and the boiler

This Sheet Has Been Replaced

shape



al ong the parting planes (2, 2). 2. The boiler tube protector set
forth in claiml1l, wherein said parting planes (3, 3) of the ceram c bodies
rlacdlel ed to a flat plane containing a central

(1, 1) are inclinedt r..Ra a%

axis "C' of theTEﬁﬁ]‘ ﬁ S er tub\e/mprot ect or. 3. The boiler tube
protector set for I mor 2, "wherein said sto -Lestraining
means (3, 3, 3-1, es a stepped portiPdﬁEN@?Ep@?f%éi’,‘ 3-2) each

provided in the parting plane of each ceram c body.

8. A method for attaching the boiler tube protectors claimed in any
one of claims 1-7 around the outer peripheral face of the boiler tube
extending in a vertical direction at a plurality of stages by using
mortar, said method providing a stopper at a lower end of a Jowermost
stage, arranging the boiler tube protectors around the outer peripheral
face of the boiler tube while interposing-metes mortar between the outer
peripheral face of the boiler tube and the boiler tube and tentatively
stopping the boiler tube protectors by means of the stopper, and curing
the mortar with heat generated during operating the boiler.

9. The method set forth in claim 8, wherein the stopper is removed
with the heat generated during operating the boiler.

10. The method set forth in claim 9, wherein the stopper is made of
an inflammable material or a metal which can be melted away by the

heat generated during operating the boiler.

{ THIS SHEET HAS BEEN
| REPLACED
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4.
por
par

ti , 3; 3-1, 3-2) forns suchjan acute angle with respect to the
t ane (2) of each ceramc Hody (1) that rmovement of the ceramic

Tmer t ulsE ARCH: BRIERE@ RTor |[tApplicaticnINgi $703411-Bher ei n sai d st epped

bod
reg

prd
cor

y@@gmg@ﬂgs?@q@p orthogonal to said parting plane may be
itrained——— 5. The

oh-lei—t-ube—prot-ector—set—fort-hin-—any-one of _the

ceedi ng cl ains, whi ch Is made of a ceramc material having both
r 0si An B@HIER aftBEanPROFECTORAAND vAt METHOD FOR ATTACHING SUCH
PROTECTOR TO A BOILER TUBE

A boiler tube protector having a cylindrical or semi-cylindrical shape and adapted to be
attached around an outer peripheral face of a boiler tube (T) with mortar, which boiler tube
protector includes a plurality of ceramic bodies (1) closely arranged along their parting planes
(2), wherein the parting planes includes means (3,4) for restraining slippage of each of the
ceramic bodies along the parting planes.

Figure 1A and 1B should accompany the publication of the abstract.
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- 11-“ 6. The boiler tube protector set forth in_claim5, wherein said

ceramic material is SiC 7. The boiler tube pro ~th_in any
one of ' wﬂiqu

protector, the stepped portion preferably forms such an acute angle
with respect to the parting plane of each ceramic body:'that movement
of the ceramic body in a direction orthogonal to said parting plane may
be restrained.

5 The method for attaching the above cylindrical or semi-
cylindrical boiler tube protectors around the outer peripheral face of
the boiler tube extending in a vertical direction at a plurality of stages

@ by using mortar, which method provides a stopper at a lower end of a
lowermost stage, arranging the boiler tube at plural stages protectors

10 around the outer peripheral face of the boiler tube while interposing
mrtar between the outer peripheral face of the boiler tube and the
boiler tube protector and tentatively stopping the boiler tube
protectors by means of the stopper, and curing the mortar with heat
generated during operating the boiler. In the attaching method, the

15 stopper is preferably removed with the heat generated during
operating the boiler. Further, the stopper is also preferably made of an
inflammable material or a metal which can be melted away by the heat
generated during operating the boiler.

(0014)

20 Since the boiler tube protector according to the present
invention is constituted by combining the ceramic bodies, the protector
has excellent durability and can assuredly prevent the boiler tube from
being thinned in soot blowing. Further, since the boiler tube protector
needs not be welded unlike the conventional protectors, and since the

25 parting plane of each ceramic body at each of both sides thereof is
provided with a stepped portion for restraining slippage of each
ceramic body along the parting plane, constructing workability of the

boiler tube protector around the boiler tube is excellent and the boiler



clainms 1-6, wherein said nortar is selected P nsi sting of
Si C based nortar, nullite based nortar and Eilﬂﬁﬁ PAER! > %E(rffar. 8. A
met hod for aihisdhé Ha BetreReploelier t ube protect grs cRERLAEDi n anl one of
claims 1-7 ara peri pheral Wk-ace 'ot—1He Foi | er '
extending in ection at a pluralify-e+t gqss\-kf;ﬂu I ng
nortar, said nmethod provi di ng a stopper (6) ati &
stage, arranging the boiler tubeLErot ectors ar
CLAIMS \

7EP

What is claimed is:

1. A boiler tube protector having a cylindrical or semi-cylindrical shape and adapted
to be attached around an outer peripheral face of a boiler tube with mortar, said boiler

tube protector comprising a plurality of ceramic bodies for surrounding the boiler tube

and to be closely arranged along their parting planes, wherein the parting planes
comprise means for restraining slippage of each of the ceramic bodies along the parting

planes.

2. The boiler tube protector set forth in claim 1, wherein said
parting planes of the ceramic bodies are inclined to or paralleled to a
flat plane containing a central axis of the cylindrical boiler tube
protector.

3. The boiler tube protector set forth in claims 1 or 2, wherein said
stoppage-restraining means comprises a stepped portion each provided
in the parting plane of each ceramic body.

4. The boiler tube protector set forth in claim 3, wherein said
stepped portion forms such an acute angle with respect to the parting
plane of each ceramic body that movement of the ceramic body in a
direction orthogonal to said parting plane may be restrained.

5. The boiler tube protector set forth in any one of the proceeding
claims, which is made of a ceramic material having both corrosion
resistance and heat conductivity.

6. The boiler tube protector set forth in claim 5, wherein said
ceramic material is SiC.

7. The boiler tube protector set forth in any one of claims 1-6,
wherein said mortar is selected from the group consisting of SiC based

mortar, mullite based mortar and alumina based mortar.
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péri pheral face of the boiler tube (T) while interposing nortar between
t he outer peripheral face of the boiler tube (T e _boil er tube

protector and tentat 8 t he |Ier t{ullé Pk grvaa 5 means of

t he stopper (6), % 4h¥§|H¥ ée%? lacid rmrtar th hegt mmx—afﬁim

operating the b0| The net hod set fO{O% n clai , Wherein
d M

the stopper (6) i the heat gener at rat ng the

boi |l er.
R _, j

8. A method for attaching the boiler tube protectors claimed in any
one of claims 1-7 around the outer peripheral face of the boiler tube
extending in a vertical direction at a plurality of stages by using
mortar, said method providing a stopper at a lower end of a lowermost
stage, arranging the boiler tube protectors around the outer peripheral

face of the boiler tube while interposing murtar between the outer

peripheral face of the boiler tube and the boiler tube and tentatively
stopping the boiler tube protectors by means of the stopper, and curing
the mortar with heat generated during operating the boiler.

9. The method set forth in claim 8, wherein the stopper is removed
with the heat generated during operating the boiler.

10. The method set forth in claim 9, wherein the stopper is made of
an inflammable material or a metal which can be melted away by the

heat generated during operating the boiler.
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10. The method set forth in claim9, wherein the stopper (6) is nmade of
i nfl ammabl e nmaterial or a nmetal which can be nelted away by the heat
generated during operating the boiler.
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CLAIMS

1. A boiler tube protector having a cylindrical or
sem;l—cylindrical shape and adapted to be attached around an
outer peripheral face of a boller tube {T) with mortar, said
boiler tube protector comprising a plurality of cexamic
bodies (1, 1) for surrounding the boiler tube and to be
closely arranged along their parting planes E_:__Z_) , wherein

~ the parting planes (2, 2) comprise means (3, 3; 3-1, 3-2

P Sl A L

for restraining slippage of each of the ceramic bodies (1, 1)
along the parting planes (2, 2).

2. The boiler tube protector set forth in claim 1,

wherein said parting planes (3, 3) of the ceramic bodies (1,

L} L]

1l) are inclined to or paralleled to a flat plane containing

a central axis “C” of the cylindrical boilex tube protector.

3. The boiler tube protector set forth in claim 1 or

2, wherein said stoppage-restraining means (3, 3; 3-1, 3-2)

comprises a stepped portion (3, 3:; 3-1, 3-2) each provided

in the parting plane of each ceramic body.
4. The boiler tube protector set forth in claim 3,

wherein said stepped portion (3, 3; 3-1, 3-2) forms such an

acute angle with respect to the parting plane _(_25_2. of each
ceramic body {1) that movement of the ceramic body je) in
a direction orthogonal to said parting plane may be
restrained.

5. The boiler tube protector set forth in any one of
the proceeding c¢laims, which is made of a ceramic material

having both corrosion resistance and heat conductivity.

g
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6. The boiler tube protector set forth in claim 5,
wherein said ceramic material is SicC.

7. The boiler tube protector set forth in any one of
claims 1-6, wherein saild mortar is selected from the group
consisting of SiC based mortar, mullite based mortar and
alumina based mortar.

8. A method for attaching the boiler tube protectors
claimed in any one of claims 1-7 around the outer peripheral
face of the boiler tube ,g_), extending in a vertical direction
at a plurality of stages by using mortar, said method
providing a stopper ‘(=6=)_ at a lower end of a lowarmost stage,
arranging the boiler tube protectors around the outer
peripheral face of the boiler tube igl while interposing
mortar between the cuter peripheral face of the'boiler tube
ilg and the boiler tube protectox and tentatively stopping
the boiler tube protectors by means of the stopper (6), and
curing the mortar with heat generated during operating the
boiler (6).

9. The method set forth in claim 8, wherein the stopper
lél is removed with the heat generated during operating the
boiler.

10. The method set forth in claim 9, wherein the stopper
6) is made of an inflammable material or a metal which can
be melted away by the heat generated during operating the

boiler.
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