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Description

[0001] The present invention relates to a grid nozzle
of afluidized bed reactor. Heat engineering uses a nozzle
in accordance with the present invention preferably to
bring fluidizing gas, such as combustion air, to a furnace
of a fluidized bed boiler. According to a most preferred
embodiment, said nozzles are also used for removing
solid particles from the bottom of a fluidized bed reactor.
[0002] Chemical reactions, such as combustion or
gasification, are performed in afluidized bed material lay-
er of fluidized bed reactors, usually so called bubbling
fluidized bed or circulating fluidized bed reactors. There,
fluidizing gas, for example, air, is supplied in the reactor
through said bed material layer, mainly comprising sand
and fuel, in such a way that the bed turns to an easily
moving fluidized state.

[0003] A grid nozzle is an apparatus, by means of
which the fluidizing gas is supplied to a fluidized bed re-
actor. According to the prior art, the grid nozzles have
been vertical tubes, through the nozzle piece of which
the fluidizing gas is guided to the fluidized bed reactor
either as evenly distributed to all directions or as directed
to a certain direction.

[0004] It is typical of the fluidized bed reactors, that
oversized pieces, such as pieces of metal or stones, may
enter the reactor, pieces of refractory may become loose
from the reactor wall or coarse solid pieces may be gen-
erated in the reactions. Such pieces fall in the fluidized
bed towards the grid at the bottom of the reactor, from
where they mustberemoved. E.g. US patent publications
3,397,657 and 5,093,085 disclose methods of removing
coarse material. According to the latter publication, the
removal of solid material is performed by means of a grid
arranged in an inclined position, so that the solid material
is allowed to flow along the grid plate to a discharge open-
ing in the grid and therefrom along a pit to be further
treated or disposed. nozzle type of a grid nozzle com-
prising a mainly vertical tube extending through the grid,
the upper end of which tubed is provided with a preferably
substantially horizontal mouth piece, by means of which
the flow of the fluidizing gas is directed substantially hor-
izontally and guided out of the nozzle so that solid parti-
cles settling from the fluidized bed, so-called bottom ash,
are carried with the flow towards the discharge opening
thereof.

[0005] The problem with this kind of nozzles is the
wearing of the nozzles, which relates to the strong flow
of coarse material along the bottom towards a nozzle
next downstream. To decrease the wearing of the noz-
zles, US patent 4,748,916 discloses division of a hori-
zontal air jet into two portions, which may be directed
past the next nozzle. Further, the rear portion of the noz-
zle is designed inclined to direct the jet hitting the nozzle
upwards. Finnish patent FI 107406 discloses making the
inclined partbetween the nozzles as a separate enduring
wearing piece.

[0006] Thefluidizing gas entering the nozzle is usually
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preheated air, possibly containing circulated flue gas.
The required flow velocity is provided by means of so
called primary air blowers, from which air is guided to the
nozzles through a so called wind box. In a known con-
struction the wind box is a continuous wide space, from
which air is divided to the nozzles through leg tubes.The
temperature of the fluidizing gas flowing through the noz-
Zles in fluidized bed boilers is in normal use about 150
to 250 °C, although in the start up of a boiler provided
with duct burners the temperature of the air to be fed may
be even close to 1000°C.

[0007] In boiler plants using refuse-derived-fuel (RDF)
as fuel, or part of the fuel is recycled, the wearing of the
grid nozzles seems to be connected with heavy corrosion
mainly occuring on the outer surface of the nozzle lid.
The corrosion causes an oxide layer preventing corrosion
on the surface of the nozzle material, but due to erosion
the oxide layer wears off and the thickness of the material
reduces fast. compounds, such as salts and metal com-
pounds melting at a low temperature. The corrosion ac-
celerating effect of these compounds can influence the
lid of the nozzles especially when the protecting oxide
layer disappears due to erosion.

[0008] When studying corrosion of the grid nozzles of
a fluidized bed reactor more closely, it has been noticed
that it is mainly caused by salts formed by alkalis. The
main corrosives are sodium and chlorine and the salts
formed by them. This was the conclusion after noticing
that the corrosion is at its most in plants using fuel con-
taining a lot of chlorine. The reactivity of the above men-
tioned salts increases at the temperature range of 450
to 600°C and there their tendency to cause corrosion is
high. The reactivity of the salts in a melted state decreas-
es when the temperature increases above 650°C. When
studying the surface temperature of the lid of the grid
nozzles in accordance with the prior art, it was noted that
in typical applications, the temperature settles in normal
situations exactly to the area of the strongest reactivity,
whereby the chemical corrosion again is at its worst.
[0009] To solve this problem it is suggested that the
temperature of the lid of the nozzles is increased in such
a way that the high surface temperature of the lid leads
to evaporation of salts and decrease of reactivity, where-
by corrosion decreases.

[0010] This resultis achieved by a grid nozzle accord-
ing to claim 1.
[0011] Accordingtothe presentinvention, theincrease

of the surface temperature of the nozzle lids is carried
out by making the lid two- or multilayered in such a way
that the fluidizing gas blown to the fluidized bed reactor
is not directly allowed to cool down the nozzle lid so that
its outer surface would cool down.

[0012] Other characteristic features of a grid nozzle in
accordance with the present invention become clear in
the accompanying claims.

[0013] A grid nozzle in accordance with the present
invention is studied more in detail, by way of example,
below with reference to the accompanying drawings, in
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which

Fig. 1 schematically illustrates a vertical, cross-sec-
tional view of a grid nozzle in accordance with the
prior art;

Figs 2a and 2b schematically illustrate vertical cross-
sectional views of grid nozzles in accordance with
two preferred embodiments of the invention;

Fig. 3 schematically illustrates a vertical, cross-sec-
tional view of a grid nozzle in accordance with a third
embodiment of the invention;

Fig. 4 schematically illustrates a vertical, cross-sec-
tional view of a grid nozzle in accordance with a
fourth embodiment of the invention; and

Fig. 5 schematically illustrates a vertical, cross-sec-
tional view of a part of a grid of a fluidized bed reactor,
having grid nozzles in accordance with a preferred
embodiment of the invention.

[0014] Fig. 1 illustrates a grid nozzle is a accordance
with the prior art. Fluidizing gas, such as air, flows from
the wind box (not shown) through a grid along a vertical
nozzle tube (not shown) to a nozzle piece 4. The flow is
turned substantially horizontal by means of the design of
a nozzle chamber 6 of the nozzle piece 4 attached by
means of a sleeve 2 to the upper end of the nozzle tube.
In the embodiment illustrated in the drawing, the nozzle
channel, by means of which the air flow is guided from
the nozzle chamber to the fluidized bed reactor, forms of
a substantially horizontal part 8 and of a slightly upwards
inclined part 10. The nozzle chamber 6 as well as the
different parts 8 and 10 of the nozzle channel are limited
from above by a lid 12, the outer surface of which is,
according to the disclosed construction, in the nozzle
channel part slightly downwards inclined towards the
blow opening, to which the nozzle channel ends.
[0015] The nozzle channel is limited from below by a
lower lip 14, the end part of which, according to the dis-
closed embodiment, rises to a certain extent. The pur-
pose of the part 10 of the nozzle channel, which is up-
wardly inclined, is to guide the air flow to above the next
nozzle row located in front of the nozzle so that the solid
stream carried with the air flow would also be guided
above the next nozzle row without causing significant
wearing of the lid of the nozzle. It has, however, been
noted that in some conditions it is possible that the rising
lower lip 14 causes a downwardly vortex at the discharge
opening of the nozzle, which vortex especially guides the
solids flow directly to the lids of the next row of nozzles
increasing the wearing thereof.

[0016] The nozzle tubes have in most of the cases a
circular cross section at the point where they pass
through the grid. In the similar way the sleeve 2, by means
of which the nozzle piece 4 is mounted to the nozzle tube
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has preferably a circular cross section. In some cases,
the sleeve and the nozzle tube are one entity, in other
words the nozzle tube, sometimes also called a leg tube,
has originally been manufactured as an integrated part
of the nozzle piece. Usually the nozzle piece, however,
is attached of the sleeve 2 to the nozzle tube by welding,
by a threaded coupling or in some other manner suitable
for the purpose.

[0017] The lid arrangement 12 of the nozzle or the noz-
Zle piece 4 with the lower lip 14 are from above preferably
rectangular so that the blow opening of the nozzle is lo-
cated on one side of the rectangle. In other words, air
flow in the nozzle chamber 6 spreads to an area of at
least two, preferably three times the diameter of the noz-
zle, sometimes even further, generating a low and wide
air flow from the blow opening of the nozzle to the reactor.
[0018] The nozzle tube or the sleeve 2 may preferably
be provided with a gas flow restrictor (not shown), by
means of which a desired pressure difference over the
nozzle 4 is achieved. The required pressure difference
is determined in a known manner based on the bed pres-
sure and the extent thereof depends on the location of
the nozzle on the grid, too. The nozzles 4 are manufac-
tured, for example, by casting and the material thereof
is preferably austenitic, stainless steel applicable at high
temperatures.

[0019] Fig. 2a discloses a nozzle arrangement in ac-
cordance with a preferred embodiment of the invention.
Anozzle 20 illustrated in the drawing is similar to the one
illustrated in Fig. 1 except for the upper part of the nozzle
piece, which in the embodiment of Fig. 2a comprises, in
addition to a lid 12 in accordance with Fig. 1, also an
outer protecting cover 22, comprising a cover plate 24
and narrow rib-like parts 26 at least at the periphery of
the cover plate 24 supporting against the surface of the
nozzle piece, in this embodiment, the lid 12. The advan-
tageousness of a two-piece lid construction is based on
the temperature increase of the protecting cover 22, i.e.
the part of the nozzle subject to wearing, due to the con-
struction. Thereby the compounds melting at a low tem-
perature evaporate from the lid of the nozzle without an
accelerating effect on corrosion.

[0020] A two-piece lid is made, for example, in a man-
ner disclosed in Fig. 2a by assembling a protecting cover
22 to protectthe lid 12 of the actual nozzle. The protecting
cover 22 is spaced by the ribs 26 apart from the actual
nozzle lid 12, for example, by 4 mm. An air gap 28 re-
maining between the cover plate 24 of the protecting cov-
er 22 and the lid 12 will be filled in during use by bed
material, which functions as insulation between the ac-
tual lid 12 of the nozzle and the cover plate 24 of the
protecting cover 22.

[0021] The protecting cover 22 may be manufactured
either by casting, by a hotisostatic pressing (HIP) method
or from steel plate or by some other method determined
case by case. The protecting cover 22 is connected with
the lid 12 of the nozzle piece by welding preferably of
three edges in such away that the side on the blow open-



5 EP 1 766 291 B1 6

ings is left open. The open front edge ensures the gen-
eration of an insulating bed material layer between the
lid and the protecting cover and facilitates the removal
of the protecting cover when changing it.

[0022] Itis, of course, possible to arrange some heat
insulation suitable for the purpose to the above men-
tioned gap 28, if such is necessary. Thereby it is also
possible to weld or attach by some other method suitable
for the purpose the protecting cover 22 by its all sides to
the lid 12 of the nozzle piece.

[0023] Fig. 2b illustrates another method of manufac-
turing and attaching the protecting cover. In this embod-
iment, the protecting cover 22 is arranged to extend out-
side the actual lid, whereby the the ribs 26’ forming an
edge of the protecting cover on at least three sides may
be higher and extend markedly to the sides of the nozzle
to protect the nozzle both against corrsion and erosion.
The mounting of these ribs 26’ is carried out in the same
way as in the example of Fig. 2a, i.e. by welding or in
some other manner suitable for the purpose.

[0024] Fig. 3 discloses a nozzle arrangement in ac-
cordance with a third embodiment of the invention. There
a cover plate 34 of a protecting cover 32 of a nozzle 20
has not been bentin the same way as the cover plate 24
of the protecting cover 22 in Figs. 2a and 2b to follow the
shape of the nozzle narrowing towards the blow opening,
but the cover plate 34 continues straight above the de-
scending part of the lid 12 of the nozzle as a horizontal
shelter 34’ leaving between the lid 12 of the nozzle 20
and itself a space widening towards the blow opening for
a part of its length, said space filling in at least partially
with bed material when in use. Fig. 3 illustrates that the
ribs 36 of the protecting cover 32 touch and are thus also
attachedtothelid 12 of the nozzle only at the substantially
horizontal portions, but it is possible as well to arrange,
when so desired, that the connecting ribs 36 of the pro-
tecting cover 32 vary in thickness on the sides of the
protecting cover 32, whereby the ribs 36 may be welded
to the lid 12 of the nozzle also in the descending portion
of the nozzle lid.

[0025] Fig. 3 also illustrates another arrangement for
the blow opening of the nozzle, or rather for the nozzle
channel leading to the blow opening from the nozzle
chamber. Deviating from the previous drawings, the noz-
zle channel is formed of the whole length of a substan-
tially horizontal channel portion 8 without any structural
changes affecting the direction of the blow flow or the
turbulence. An advantage of a flat bottom of the channel
portion 8 in accordance with Fig. 3 is also that the fluid-
izing gas exiting/discharging through the nozzle owing
to such a bottom effectively empties the channel portion
8 and the nozzle chamber 6 of solid material possibly
accidentally entered therein. This nozzle channel shape
may naturally be used with the protecting covers in ac-
cordance with Figs. 2a and 2b, too.

[0026] It is also possible that the upper surface of the
lid 12 is of the whole length horizontal and the nozzle
channel 8 either slightly ascending of the whole length
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or substantially horizontal. Thereby the nozzle channel
8 may also begin from the upper part of the nozzle cham-
ber 6, in other words differing from what is disclosed in
Figs. 2a, 2b and 3.

[0027] Fig. 4 discloses yet another preferred embodi-
ment of the invention, in which the upper surface of the
end of the nozzle channel 8 extending from the nozzle
chamber 6 is provided with a bump 30, which preferably
extends throughout the whole width of the nozzle channel
8. The bump 30 is preferably of smooth shape and it
generates a rising gas flow outside the nozzle, although
the bottom of the channel 8 is even. Naturally the above
illustrated shape of the nozzle channel is applicable with
any kind of protecting cover.

[0028] A portion of a bottom grid of a fluidized bed re-
actor is illustrated in Fig. 5, which is provided with grid
nozzles 20 in accordance with one embodiment of the
invention. As it is schematically illustrated in Fig. 5, sub-
sequent grid nozzles are arranged in a step-like manner,
so that they direct fluidizing gas above the ceiling portion
of the subsequent nozzle. By means of such a stepped
grid it is possible to effectively direct coarse material at
the bottom of the fluidized bed reactor towards a dis-
charge opening for bottom material at the lowest part of
the grid.

[0029] In order not to have too great pressure differ-
ences caused by the fluidized bed effecting in different
parts of the grid, the height L1-LO of the steps in the
stepped grid must be kept considerably small. The pro-
tecting covers 22 in accordance with the present inven-
tion increase the height of the horizontal part of the noz-
zles 20 and thus the height of the steps of the grid. Thus,
the protecting covers 22 increase the need for maintain-
ing the difference L2-L0 between the height level L2 of
the bottom of the nozzle channel 8 and the height level
LO of the protecting cover 22’ of the next nozzle as small
as possible.

[0030] If the nozzle channel 8 is made in accordance
with Fig. 3 and it directs the gas jet substantially horizon-
tally, there is arisk that the gas jet cools the upper surface
of the protecting cover 22’ of the next nozzle 20’ so that,
for example, the corrosive effect of the alkali metal salts
contained in the fluidized bed on the surface of the pro-
tecting cover 22’ increases. Therefore, itis advantageous
to direct the gas jet 40 from the nozzle in an upwards
inclined direction, whereby the cooling of the protecting
cover 22’ decreases. The upwardly inclined direction of
the gas jet is preferably performed in accordance with
Fig. 4 by providing a smooth bump 30 to the upper surface
of the nozzle channel 8.

[0031] The primary advantage achieved by the two-
piece lid is the decrease of the corrosion of the nozzle
lid and thus improved operational reliability. The two-
piece lid facilitates also maintenance operations, be-
cause with the conventional nozzle construction the
whole damaged nozzle had to be replaced, but with the
two-piece lid only the replacement of the protecting cover
is sufficient. Removal of a nozzle is time-consuming and
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the use of a two-piece lids decreases the shutdown time
of the plant in the grid maintenance operations. A third
advantage of the two-piece lid is low costs of the protect-
ing cover compared with a complete nozzle. The price is
a significant factor in repairing the grid, but it affects in
the assembly stage, too, and the price of the two-piece
lid remaining low, it being assembled in the new plants
does not yet significantly increase the price of the whole
grid.

[0032] The manufacture of a nozzle provided with the
two-piece lid is performed either at the works or on site.
The protecting cover is welded to the lid of the nozzle by
short fillet welds. The purpose of the welds is to keep the
protecting cover in place and no strict mechanical or
physical features are required of them. The dimensions
of the welds are determined according to the situation in
question, butthe length of the welds should be minimized.
Short welds facilitate the replacement of the protecting
cover operating as a wearing piece, because opening of
the welds is carried out by hand with an angle grinder.
[0033] Itis possible make the two-piecelid also in such
away thatthe material of lid of the nozzle or the protecting
cover to be attached outside the lid of the nozzle or both
materials are chosen in such a way that the heat con-
ductivity thereof is low. Thus, the air flowing through the
nozzle cannot cool down the protecting cover of the noz-
zle so much that the evaporation of harmful compounds
from the lid would be prevented. Especially, when the
materials of the lid and/or the protecting cover of the noz-
zle are chosen in such a way, there is no need to space
the lid and the protecting cover of the nozzle apart, but
they can be, either completely or partially, touching each
other. One of the materials suitable for this purpose is,
for example, different ceramics.

[0034] Grid nozzles in accordance with the invention
have been tested and the test results are very promising.
The conventional nozzles at the plant used for the tests
were heavily worn out only after a few months’ use. The
durability of the nozzles provided with a two-piece lid
proved good in the test area of thirty nozzles, which was
in test use for 13 months. After the test period, there were
no significant signs of corrosion or erosion damages in
the lids.

[0035] As it can be seen from what was disclosed
above, a new kind of a grid nozzle has been developed
to eliminate or minimize the disadvantages of the prior
art to such an extent that it in practice completely elimi-
nates the complicated and time-consuming replacement
of grid nozzles. It is, however, to be understood that the
invention is not limited to the disclosed embodiments,
but is intended to cover various combinations or modifi-
cations of its features and several other applications in-
cluded within the scope of the invention as defined in the
appended claims.
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Claims

1. Agrid nozzle of afluidized bed gasifier or combustor,
being formed of a nozzle piece attached to a nozzle
tube or forming one entity with said nozzle tube,
which nozzle piece comprises a nozzle chamber (6)
and a horizontally extending nozzle channel (8, 10)
ending to a blow opening of said nozzle, said nozzle
chamber and nozzle channel being limited from
above by a lid (12), characterized in that a protect-
ing cover (22, 32) is attached outside the lid (12),
said protecting cover (22, 32) being arranged for min-
imizing the cooling of the outer surface of the nozzle
piece due to afluidizing gas blown through the nozzle
into the fluidized bed gasifier or combustor.

2. Grid nozzle in accordance with claim 1, character-
ized in that said protecting cover (22, 32) is attached
spaced apart from the lid (12).

3. Grid nozzle in accordance with one of the preceding
claims, characterized in that said protecting cover
(22, 32) comprises a cover plate (24, 34) and ribs
(26, 26’, 36) arranged at least to the periphery there-
of.

4. Grid nozzle in accordance with one of the preceding
claims, characterized in that said protecting cover
(22, 32) is attached to the lid (12) by means of ribs
(26, 26’, 36) atleast at the periphery of the protecting
cover (22, 32).

5. Grid nozzle in accordance with one of the preceding
claims, characterized in that heat insulation is ar-
ranged between the lid (12) and the protecting cover
(22, 32).

6. Grid nozzle in accordance with one of the preceding
claims, characterized in that the protecting cover
(22, 32) is attached to the lid (12) at all sides but the
one on the blow opening side of the nozzle.

7. Grid nozzle in accordance with claim 3 or 4, char-
acterized in that the protecting cover (22, 32) is at-
tached to the lid (12) by ribs (26’) extending to the
side surfaces of said lid.

8. Grid nozzle in accordance with one of the preceding
claims, characterized in that means are arranged
at the blow opening end of the nozzle channel (8)
for forming a rising gas flow to the front of the blow
opening.

9. Grid nozzle in accordance with one of the preceding
claims, characterized in that a smooth bump (30)
located on the upper surface of the nozzle channel
(8) and extending substantially throughout the whole
width thereof has been arranged at the blow opening
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end of the nozzle channel (8) for forming a rising gas
flow in the front of the blow opening.

Grid nozzle in accordance with one of the preceding
claims, characterized in that the protecting cover
(22, 32) is of the same material with the lid (12).

Grid nozzle in accordance with one of the preceding
claims, characterized in that the protecting cover
(22, 32) is attached by welding to the lid (12) or to
the sides of the lid.

Grid nozzle in accordance with one of the preceding
claims, characterized in that the protecting cover
(22,32) is ceramic.

Patentanspriiche

Rostdise eines Wirbelschichtvergasers oder einer
Wirbelschichtfeuerung, die von einem Disenstlick
ausgebildet wird, das an einem Disenrohr befestigt
ist, oder eine Einheit mit besagtem Disenrohr bildet,
welches Disenstlck eine Dusenkammer (6) und ei-
nen horizontal verlaufenden Diisenkanal (8, 10) um-
fasst, derin einer Austrittsoffnung besagter Dise en-
det, wobei Dlisenkammer und Dlisenkanal oben von
einem Deckel (12) begrenzt werden, dadurch ge-
kennzeichnet, dass eine Schutzabdeckung (22,
32) auf der AuRenseite des Deckels (12) angebracht
ist, welche Schutzabdeckung (22, 32) zur Minimie-
rung der Auskihlung der AuRenflache des Disen-
stiicks infolge eines Fluidisierungsgases vorgese-
henist, das durch die Dise in den Wirbelschichtver-
gaser oder in die Wirbelschichtfeuerung eingebla-
sen wird.

Rostdise nach Patentanspruch 1, dadurch ge-
kennzeichnet, dass besagte Schutzabdeckung
(22, 32) mit Abstand zum Deckel (12) befestigt ist.

Rostdise nach einem der vorhergehenden Paten-
tanspriiche, dadurch gekennzeichnet, dass die
Schutzabdeckung (22, 32) eine Deckplatte (24, 34)
und Rippen (26, 26’, 36) umfasst, die zumindest an
ihrem Umfang angeordnet sind.

Rostdise nach einem der vorhergehenden Paten-
tanspriiche, dadurch gekennzeichnet, dass die
Schutzabdeckung (22, 32) am Deckel (12) mittels
Rippen (26, 26’, 36) zumindest am Umfang der
Schutzabdeckung (22, 32) befestigt ist.

Rostdise nach einem der vorhergehenden Paten-
tanspriiche, dadurch gekennzeichnet, dass zwi-
schen Deckel (12) und Schutzabdeckung (22, 32)
eine Warmedammung angeordnet ist.
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6.

10.

1.

12.

Rostdise nach einem der vorhergehenden Paten-
tanspriiche, dadurch gekennzeichnet, dass die
Schutzabdeckung (22, 32) am Deckel (12) auf allen
Seiten bis auf die eine auf der Austrittsdéffnung der
Dise angebracht ist.

Rostdise nach Patentanspruch 3 oder 4, dadurch
gekennzeichnet, dass die Schutzabdeckung (22,
32) am Deckel (12) mittels Rippen (26°) befestigt ist,
die sich bis an die Seitenflachen besagten Deckels
erstrecken.

Rostdise nach einem der vorhergehenden Paten-
tanspriiche, dadurch gekennzeichnet, dass Mittel
am Ende der Austrittséffnung des Disenkanals (8)
vorgesehen sind zur Ausbildung einer ansteigenden
Gasstrémung bis vor die Austritts6ffnung.

Rostdise nach einem der vorhergehenden Paten-
tanspriiche, dadurch gekennzeichnet, dass eine
leichte Erhebung (30), die an der oberen Flache des
Dusenkanals (8) positioniert ist und sich hauptsach-
lichdurch dessen gesamte Breite hindurch erstreckt,
am Ende der Austrittséffnung des Disenkanals (8)
angeordnet ist, um eine ansteigende Stromung vor
der Austritts6ffnung zu bilden.

Rostdise nach einem der vorhergehenden Paten-
tanspriiche, dadurch gekennzeichnet, dass die
Schutzabdeckung (22, 32) aus dem selben Material
ist wie der Deckel (12).

Rostdise nach einem der vorhergehenden Paten-
tanspriiche, dadurch gekennzeichnet, dass die
Schutzabdeckung (22, 32) am Deckel (12) oder an
den Seiten des Deckels angeschweilt ist.

Rostdise nach einem der vorhergehenden Paten-
tanspriiche, dadurch gekennzeichnet, dass die
Schutzabdeckung (22, 32) keramisch ist.

Revendications

Buse a grille d’un gazéificateur ou d’un braleur a lit
fluidisé, ladite buse étantformée d’une piéce de buse
fixée sur un tube de buse ou formant une entité avec
ledittube de buse, laquelle piéce de buse comprend
une chambre de buse (6) et un conduit de buse (8,
10) extensible horizontalement qui se termine par
une ouverture de soufflage de ladite buse, ladite
chambre de buse et ledit conduit de buse étant limi-
tés en haut par un couvercle (12), caractérisé en
ce qu’un capot de protection (22, 32) est fixé a I'ex-
térieur du couvercle (12), ledit capot de protection
(22, 32) étant adapté pour minimiser le refroidisse-
ment de la surface extérieure de la piéce de buse
d0 a un gaz de fluidisation soufflé a travers la buse
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dans le gazéificateur ou le brileur a lit fluidisé.

Buse a grille selon la revendication 1, caractérisée
en ce que ledit capot de protection (22, 32) est fixé
a distance du couvercle (12).

Buse a grille selon 'une des revendications précé-
dentes, caractérisée en ce que le capot de protec-
tion (22, 32) comprend une plaque de capot (24, 34)
et des nervures (26, 26’, 36) disposées au moins a
la périphérie dudit capot de protection.

Buse a grille selon 'une des revendications précé-
dentes, caractérisée en ce que ledit capot de pro-
tection (22, 32) est fixé au couvercle (12) au moyen
de nervures (26, 26’, 36) au moins a la périphérie du
capot de protection (22, 32).

buse a grille selon 'une des revendications précé-
dente, caractérisé en ce qu’une isolationthermique
est disposée entre le couvercle (12) et le capot de
protection (22, 32).

Buse a grille selon 'une des revendications précé-
dentes, caractérisée en ce que le capot de protec-
tion (22, 32) est fixé au couvercle (12) sur tous les
cotés sauf du codté ouverture latérale de soufflage
de la buse.

Buse a grille selon la revendication 3 ou 4, caracteé-
risée en ce que le capot de protection (22, 32) est
fixé au couvercle (12) par des nervures (26’) s’éten-
dant vers les surfaces latérales dudit couvercle.

Buse a grille selon 'une des revendications précé-
dentes, caractérisée en ce que des moyens sont
disposés a I'extrémité d’ouverture de soufflage du
conduit de buse (8) pour former un flux de gaz as-
cendant vers 'avant de I'ouverture de soufflage.

Buse a grille selon 'une des revendications précé-
dentes, caractérisée en ce qu’une bosse lisse (30)
située sur la surface supérieure du conduit de buse
(8) et s’étendant sensiblement sur toute la largeur
de celui-ci a été disposée a I'extrémité d’ouverture
de soufflage du conduit de buse (8) pour former un
flux de gaz ascendant vers I'avant de 'ouverture de
soufflage.

Buse a grille selon 'une des revendications précé-
dentes, caractérisée en que le capot de protection
(22, 32) est en la méme matiére que le couvercle
(12).

Buse a grille selon 'une des revendications précé-
dente, caractérisée en ce que le capotde protection
(22, 32) est fixé par soudage au couvercle (12) ou
aux cbtés du couvercle.
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12. Buse a grille selon 'une des revendications précé-

dentes, caractérisée en ce que le couvercle de pro-
tection (22,32) est en céramique.
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FUVOKA FLUIDAGYAS REAKTOR FLUIDIZALO RACSAHOZ
Szabadalmi igénypontok

1. Fluidagyas gézgenerator vagy égéstér racsfiivokaja, amely fivokacs6hoz erdsitett vagy a fiivokacsdvel egyet-
len darabként kiképzett fuvokarészként van kialakitva, amely fivokarésznek fivokakamraja (6) és vizszintesen
terjedd, a fuvoka kiftivonyilasdban végzddé fivokacsatornaja (8, 10) van, a fuvokakamrat és a fuvokacsatornat
feliilrél fedél (12) hatarolja, azzal jellemezve, hogy a fedélre (12) kiviil véd6burkolat (22, 32) van erdsitve,
amely védéburkolat (22, 23) a fiivékarész kiilsé feliiletének a flivokan at a fluidagyas gazgeneratorba vagy égés-

térbe fuvott fluidizald gazzal vald hiitését minimalizalon van elrendezve.

2. Az 1. igénypont szerinti racsfiivoka, azzal jellemezve, hogy a védéburkolat (22, 32) a fedéltdl (12) térkdzzel

elvalasztva van felersitve.

3. Az eléz6 igénypontok barmelyike szerinti racsfivoka, azzal jellemezve, hogy a véddburkolat (22, 32) fed6-

lemezt (24, 34) és annak legalabb a peremén elrendezett bordéakat (26, 26°, 36) tartalmaz.

4. Az eléz6 igénypontok barmelyike szerinti racsfivoka, azzal jellemezve, hogy a védéburkolat (22, 32) bor-

dakkal (26, 26, 36) van legalabb a véddburkolat (22, 23) pereménél a fedélre (12) erdsitve.

5. Az el6z6 igénypontok barmelyike szerinti racsfiivoka, azzal jellemezve, hogy a fedél (12) és a véddburkolat

(22, 32) kozott hészigetelés van elrendezve.

6. Az eléz6 igénypontok barmelyike szerinti racsfivoka, azzal jellemezve, hogy a védéburkolat (22, 32) a fivo-

ka kifuvonyilasa feldli oldaltdl eltekintve minden oldalon a fedélre (12) van ersitve.

7. A 3. vagy a 4. igénypont szerinti racsfuvoka, azzal jellemezve, hogy a véddburkolat (22, 32) a fedél oldalfelii-
letei felé terjedd bordakkal (26”) van a fedélre (12) erdsitve.

8. Az el6z0 igénypontok barmelyike szerinti racsfiivoka, azzal jellemezve, hogy a fiivokacsatorna (8) kiftvonyi-

las feloli végénél a kifuvonyilés eleje felé emelkedd gadzaramot képezd eszkoz van elrendezve.

9. Az ¢€l6z6 igénypontok barmelyike szerinti racsfuvoka, azzal jellemezve, hogy a kifivonyilas eldtt emelkedd
gazaram képzéséhez a flvokacsatorna (8) kifuvonyilas fel6li végénél egy a fivokacsatorna (8) felsd feliiletén

elhelyezett és annak 1ényegében teljes szélességében terjedd sima kidudorodas (30) van elrendezve.

10. Az el6z6 igénypontok barmelyike szerinti racsfiivoka, azzal jellemezve, hogy a védéburkolat (22, 32) a

fedéllel (12) megegyezd anyagbodl van.

11. Az €l6z6 igénypontok barmelyike szerinti racsfuvoka, azzal jellemezve, hogy a védéburkolat (22, 32) he-

gesztéssel a fedélre (12) vagy a fedél oldalaira van erdsitve.

12. Az €l6z6 igénypontok barmelyike szerinti racsfuvoka, azzal jellemezve, hogy a védéburkolatot (22, 32)

keramia képezi.
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