
A boiler tube protector and a method                   for attaching such
protector to a boiler tube                           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
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less than one year only, and at the worst the protectors are corroded
out in three months.     (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        



-3-          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     mortar 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  



-4 -           tube protector can be easily attached around the outer
peripheral face      of the boiler tube. In addition, according to the
invention 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  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 the 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.
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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             (Preferred embodiments of
the present 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



-6 -           obliquely in a middle portion of the 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  Each 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 



-7 -           slippage between the ceramic bodies 1 along their parting
planes 2.      Further, in a third embodiment shown in Fig. 3, stepped
portions 3, 3      are formed at a parting plane of a ceramic body at two,
upper and lower,      stages.  Each of the stepped portions consists of a
projection 3-1 



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[err]C in the case that
the surrounding temperature is 650[err]C, large temperature difference
occurs between the inner and outer surfaces of the ceramic body 1.
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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.        



9-          If the boiler is operated in the state that the boiler tube
protectors are     temporarily fixed around the boiler tubes T by using the
stoppers 4, the     mortar is cured by the heat on operation of the boiler,
which can     assuredly attach the boiler 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.                                    -10 -  CLAIMS 



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 (T) with mortar, said  boiler tube protector comprising a plurality of
ceramic  bodies (1, 1) for surrounding the boiler tube and to be  closely
arranged along their parting planes (2, 2), wherein  the parting planes (2,
2) comprise means (3, 3; 3-1, 3-2)  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,  1) are inclined to or paralleled to a flat plane containing  a central
axis "C" of the cylindrical boiler 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 (2) of each  ceramic body (1) that movement of the ceramic
body (1) 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.  



- 11-      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.      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 (T)
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 lowermost
stage,  arranging the boiler tube protectors around the outer  



peripheral face of the boiler tube (T) while interposing  mortar between
the outer peripheral face of the boiler tube  (T) and the boiler tube
protector 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  (6) 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.    




