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REFRACTORY CERAMIC PLATE AND ACCOMPANYING WALL STRUCTURE
FOR AN INCINERATOR

ABSTRACT

The 1nvention relates to a refractory ceramic plate and an

accompanying wall structure for an incinerator, for example

a garbage incinerator.
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REFRACTORY CERAMIC PLATE.AND.ACCOMEANYING WALL STRUCTURE

FOR AN INCINERATOR

DESCRIPTION

The i1nvention relates to a refractory ceramic plate and an

accompanying wall structure for an incinerator, for example
d garbage incinerator.

DE 44 20 294 C2 describes a basic wall structure for such a
garbage incinerator.

According to this publication, the wall structure comprises
a (mostly metallic) furnace wall, in which numerous plpes

spaced apart from each other are arranged, through which a
fluild, mostly water, flows during operation.

Anchors are secured to the furnace wall, which are
essentially spaced perpendicularly apart from the furnace
wall, and provide reinforcement in a ceramic compound lying
adjacent to the furnace wall, downstream from which are the

refractory ceramic plates toward the interior of the
furnace.

Both the refractory plates and the compound located behind

fluid. The heated fluid is used to generate steam and/or

current, or as a secondary power for heating purposes.

The known wall structure satisfies these requirements.

In addition to good thermal conductivity, a high corrosion

resistance to the aggressive combustion gasses 1in the
furnace space is required. This applies both to the plates
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and the refractory compound behind them. This 1s also

intended to protect the furnace wall agalinst corrosion.

The object of the invention is to find a way to adapt the
wall structure of the mentioned type to various
applications with respect to its thermal conduction. In
addition, the goal is to have the wall structure be able to
withstand length changes in the plates during exposure to
Changing temperatures without any problem.

The solution according to the invention described below 1is

based on various considerations:

In order to make the flow of heat from the interior space
of the furnace to the pipes carrying the fluid adjustable,
the monolithic layer between the furnace wall and plates
must have a variable width (thickness). As a result, we
know that the reinforcing anchors must not be allowed to
end in the monolithic compound, but must be expanded in
such a way as to extend through the monolithic compound,

and hence simultaneously serve to hold the preceding
plates.

In this case, the anchors must be Joined in corresponding
recesses of the plates in such a way that no cracks form in
the plates, even when the plate length changes during
eXposure tCO a varlable temperature. From this standpoint,
Che invention also provides that a deformable compensating
layer be placed in the boundary region between adjacent
plates. In its most general embodiment, the wall structure
1s characterized by the following features:

- a furnace wall, in which numerous plpes, spaced apart

from each other are arranged, Chrough which a fluid can
flow,
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- anchors being secured to sections of the furnace wall
with one end, and which are projecting essentially
perpendicularly from the furnace wall,

- refractory ceramic plates which exhibit recesses with
the formation of a hollow space between the furnace wall

and the plates spaced parallel apart from the furnace
wall, and with the formation of joints between their

.

poundary regions on their main surfaces facing the
furnace wall, in which the anchors lie with their free

ends embedded in a heat-resistant filling, as well

deformable during exposure to heat,

- heat-resistant, deformable compensating layers in the

joint area between adjacent plates, and

- a refractory compound filling the hollow space and
covering sections of the anchors.

In this wall structure, the plates adjacent to the furnace

Space are ,floating™ mounted. They are secured and allgned

relative to each other by means of the anchors. However,
the anchors do not lie flush in corresponding recesses of
the plates. Instead, a deformable, heat-resistant filling

that compensates for length changes during exposure to

temperature 1is provided around the correspondlng sections
of the anchors. The same holds true for the heat-resistant,

deformable compensating layers arranged 1n the joint areas.

The distance between the plates and furnace wall can be set
as desired over the length of the anchors. In this way, the
flow of heat from the furnace space To the pipes of the

furnace wall can be set. The distance between the plates

and furnace wall can be alternatively or cumulatively

defined via the spacers, which can be designed as an
integral component of the plates.

The plates are especially easy to secure to the anchors,

which permits easy and quick assembly, along with
replaceability.



CA 02332668 2001-01-29

Before describing the wall structure in any greater detail
in various embodiments, we will first describe an
accompanying refractory ceramilc plate in various
embodiments in greater detail.

The recesses 1in the plate can all be expanded to
accommodate a blind hole, which is used to hold a free

anchor end forming an angle, for example.

In this case, the blind hole can run essentially parallel
to the main surfaces of the plate, and hence essentially
parallel to the furnace wall. In this way, the plates can
be mounted slightly parallel to the furnace wall.

The recesses can lie completely in the area of a main
surface of the plate. However, it is also possible to
design the recesses in such a way that they continue in the
poundary region of the plate. This embodiment will be

described 1in greater detail in the figure description

below.

During assembly, the plates can then be placed laterally on
the anchor ends forming an angle and, depending on the
geometric configuration of the anchors, vertically inserted

into the finally position.

As already mentioned above, a deformable compensating layer
is to be situated between the corresponding boundary

" regions of adjacent plates. In one embodiment of the plate,

the plate. In a square plate with rectangular main

surfaces, two adjacent boundary regions of the plate can be

prefabricated in this way, for example.
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In this case, the compensating layer can be made out of a

fiber material, e.g., an insulating strip, which is affixed
to the corresponding boundary region(s) of the plate.

As an alternative, the joint area between adjacent plates

can be filled with a compressed fiber layer after the
plates have been installed. To this end, a fiber mat or
fiber strip, whose thickness exceeds the joint width, can
initially be moistened and then (more slightly) compressed,
so that it can be placed into the joint (the gap) . After or
while drying, the fiber layer is pressed into the jolint in-
situ through expansion (due to the restoring forces of the
fibers), and seals it off. The apparent density of the

fiber layer can be increased to 2 to 3 times the original

apparent density during compression (e.g., 35-70 kg/m’).

Crystalline fibers are particularly suited, for example

those based on aluminum oxide (e.g., 95 Sw/w Al,O;, 5 %Sw/w

S102) . In like manner, the recesses in the plates can be
filled with fiber material. This joint configuration can be

converted 1ndependently of the above applications.

The fact that the anchors can be secured to defined points

on the furnace wall, and the plates have a defined size,

the plates can be precisely allocated by simply pinning or
sliding the plates on the anchors, so that the plates are

enhanced to form a continuous surface to the i1interior of
the furnace.

Assembly can be further simplified and the assembly time

shortened by using anchors having two arms that extend into

recesses of adjacent plates. In this way, two anchoring
points, one each on adjacent plates, can be provided with a
single anchor. This is also explained in greater detail in

the following description to the figures.

The plates can be made out of a material based on silicon

carbide and/or aluminum oxide, e.g., with the addition of
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Cr;0s. Both exhibit good thermal conductivity, corrosion
resistance and slagging resistance. The heat flow from the
furnace to the pipes of the furnace wall can be set via the

plate material and its thermal conduction.

A casting compound, in particular a so-called free-flowing
casting compound, that can be filled into the hollow space

without vibration aids is suitable as a refractory compound

for filling the hollow space between the plates and furnace
wall. In this case, cement-free compounds along with low-
cement compounds can be used.

As do other refractory ceramic compounds, these casting
compounds exhibit good thermal conductivity levels, and are
highly corrosion resistant, so that they can protect the

accompanying furnace wall with integrated pipes.

The heat-resistant filling in the area of the recesses
(around the corresponding anchor ends) can also be made out
0f a ceramic compound or fiber materials. Ceramic materials
for this purpose can be those based on silicon carbilde,
vermiculite, corundum and/or bauxite, and are known as such
(e.g., CARSITECT 170V from DIDIER-WERKE AG, Wiesbaden) .

Other features of the invention are specified in the

features of the subclaims, and in the other application

documents.

In the following, the invention will be described in
greater detall based on an embodiment, wherein the figures

show as follows in diagrammatic form:

Figure 1: A horizontal section through a wall structure;

Figure 2: A perspective view of a refractory ceramic plate,
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Figure 3: A vertical section through a wall structure in

the anchoring area of a plate,

Figure 4: A section perpendicular to the joint area between

adjacent plates.

In this case, identical or equally acting means are denoted

wilith the same reference numbers in the figures.

Figure 2 shows a plate 10 with two rectangular main
surfaces 10.1, 10.2, two lateral, flat boundary regions

10.3, 10.4 and two graded upper and lower boundary regions
10.5, 10.6.

In the area of the main surface 10.2 to the front 1n the

figure, two recesses 12.1, 12.2 are provided on the

outside, which continue in the respectively adjacent

poundary region 10.3 or 10.4. In the area of the interior

surfaces of the recesses 12.1, 12.2 running parallel to the
boundary regions 10.3, 10.4, the recesses 12.1, 12.2 are
lengthened via blind holes 14 to extend inside the interior

of the plate, as depicted on Figure 3.

Recesses 12.1, 12.2 and accompanying blind holes 14 are
used to hold anchors, which are described in greater detail

in conjunction with the following description to Figure 1.

Figure 1 shows a wall structure, in this case for a garbage
1ncinerator. The wall structure encompasses a furnace wall
30 with numerous pipes 32 that are arranged parallel and
spaced apart from each other, and can carry water, which
project on both sides over the furnace wall sections 30.1

running between the adjacent pipes 32.

Welded to the furnace wall sections 30.1 are V-shaped metal

anchors 16, which each have two arms l6.1, 16.2 and

essentially run perpendicular to the furnace wall 30. The
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free ends 16e of the anchor arms 16.1, 16.2 are oppositely
forming an angle, and engage the recesses 12.1, 12.2
described based on Figure 2, or with their free ends 16e
into the accompanying blind holes 14 of the plate 10.

The remaining area of the recesses 12.1, 12.2 is filled
with a heat-resistant filling 15 deformable during exposure
to heat, in this case a ceramic compound based on silicon

carbide, 1in which the anchors 16 are 1nserted with their
ends 16e

As evident from Figure 1, a plate 10 is held and aligned on
the corresponding anchor arms 16.1, 16.2. Several plates 10
are fabricated next to and over each other, thereby
creating a self-contained wall surface with flat, parallel
surface 10 toward the interior of the furnace 18. In this
case, adjacent plates 10 are spaced narrowly apart with the
rormation of corresponding joints 34, which are filled by a

deformable, compressed insulating strip 36 made out of
ceramic fiber material.

The arrangement of plates 10 establishes a hollow space 38
between the plate wall and furnace wall 30, which is filled
with a refractory casting compound based on aluminum ox1lde,
and covers the anchor arms 16.1, 16.2 at the same time.

The plates 10 and compound 40 located in the hollow space

38 have a good thermal conductivity and corrosion
resistance to aggressive gasses.

The distance between the back sides 10.1 of the plates 10
and the furnace wall 30 can be adjusted via the length of
the anchors 16. Alternatively or cumulatively, the distance

can also be set using spacers, which are indicated on
Figures 1 and 2 dotted, and marked 10n. The spacers 10n are
here molded by material-fit from the surface of the plates
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10 facing the furnace wall 30, and lie adjacent to
corresponding pipes 32.

During operation, there are length changes in the area of
the plates 10. If these take place perpendicular to the
furnace wall 30, the plates 10 can ,grow“ in the direction
of the interior of the furnace. In the area of recesses
12.1, 12.2, the resilient, deformable fi1lling compound 15
ensures that corresponding length changes are compensated.

This applies similarly to length changes parallel to the
furnace wall 30, wherein the insulating strips 36 in the
joints 34 also follow expansions and contractions of the

plates 10, in this way reliably keeping the joints 34
sealed.

As opposed to Figure 2, the boundary regions 10.5, 10.6 of
the plates can also be planar (flat). Any other geometry 1is
also possible for the plates 10.

Figure 4 shows another configuration of plates 10 and
joints 34 between the plates 10. Corresponding surface
sections 10.5, 10.6 of plates 10 are here designed as a
kind of groove/spring connection, namely with spring 10.5f
or groove 10.en 1in the area between corresponding main
surfaces 10.1, 10.2. The face 10.5s of the spring 10.5f and
the base 10.6b of the groove 10.6n are here provided with
channel-type depressions 10.5v, 10.6v, which hold a ceramic
sealing cord 36d, while the remaining joint area 34 is
filled with a ceramic fiber material or resilient ceramic
filler 36, as described above. This joint formation is

possible independently of the area of application described
above.
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CLAIMS

1. Refractory ceramic plate for a wall structure of an incinerator, with at least
two recesses arranged on a main surface of the plate, wherein a blind hole
5 runs from each recess into the interior of the plate and in which the blind hole

runs essentially parallel to the main surfaces of the plate.

2. Plate according to claim 1, in which the recesses continue in a corresponding

boundary region of the plate.

10
3. Plate according to claim 1, in which at least two boundary regions of the plate

are coated with a deformable, heat-resistant compensating layer.

4. Plate according to claim 1, square-shaped.

15
5. Plate according to claim 3, in which the compensating layer consists of a fiber

maternal.

6. Plate according to claim 5, in which the fiber material is affixed to the

20 boundary region(s) of the plate as a strip.

7.  Wall structure for an incinerator, comprising:

a furnace wall, in which numerous pipes spaced apart from each other,

25 through which a fluid can flow, are arranged,

anchors being secured to sections of the furnace wall with one end, and which

are projecting essentially perpendicularly from the furnace wall,

30 refractory ceramic plates which exhibit recesses with the formation of a hollow

space between the furnace wall and the plates spaced parallel apart from the

furnace wall, and with the formation of joints between boundary regions of

said plates on main surfaces of said plates facing the furnace wall, in which

402283883.1
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_7 .

the anchors lie with free ends embedded in a heat-resistant filling, deformable
during exposure to heat, wherein said anchors are forming an angle at the
free ends of said anchor lying in the recesses of the plates, and the free ends
essentially run parallel to the furnace wall and wherein the free ends of the
anchors forming an angie lie in blind holes, which are adjacent to the

recesses,

heat-resistant, deformable compensating layers in the joint area between

adjacent plates, and

a refractory compound filling the hollow space and covering sections of the

anchors running into the hollow space.

Wall structure according to claim 7, in which each anchor has two arms that

lie in recesses of adjacent plates.

Wall structure according to claim 7, in which the plates are made out of a

material based on silicon carbide.

Wall structure according to claim 7, in which the plates are made out of a

material based on aluminum oxide.

Wall structure according to claim 7, in which the refractory compound is a

casting compound.

Walll structure according to claim 7, in which the refractory compound is a

cement-free compound.

Wall structure according to claim 7, in which the heat-resistant filling is made

out of a ceramic compound.
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Wall structure according to claim 7, in which the heat-resistant filling is made

out of a material based on vermiculite, silicon carbide, corundum or bauxite.

Wall structure according to claim 7, in which the heat-resistant, deformable

compensating layer is made out of a fiber material.

Wall structure according to claim 7, in which the plates are designed

according to any one of claims 1 to 6.

Wall structure according to claim 7, in which spacers are arranged between

the pipes and the surfaces of the plates facing the furnace wall.

Walll structure according to claim 17, in which the spacers are molded from
the plates.
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