FP10-0122-00 DESCRIPTION Title of Invention REACTI ON CHAMBER

Technical Field 5[0001] The present invention relates to a reafEPilon)122-00
chanber of a fluidized bed reactor. Background Art [0002]

Conventionally, as a technique of such field, a reaction chanber that

is described in the bel owdescribed Patent Docunent 1 has been 10

known. In this reaction chanber, there are arranged multiple

wat erwal | tubes extending verti caDBSCRIPIIQR: erwal | tubes are

connected taogether_by flat plate-like fins, and thereby walls

defining thi itlecatInvenidemnber are formed. An upper part of these

I[Is is i g||&¥ tical posture, and an internedi ate
\Slgrtso:‘st Ihg @E@ﬁ@ﬁ[&f ﬁhownwar 85 as well as outwards at an
angle to thﬁ@%’%ﬁ@kﬂl ane. Furthernore, a |lower part of the walls

conti nui ng fld part is applied with a refractory lining on

t he inside, [ f. f thi,s, refractory lini i
bl sposed <o LH001E e Saesant iBaSHRoR et St 1ot FEAIQR HaBeR 1of o

the fins atrgh. vvaf) er part. Onng to this 20construction, it is
suggest ed t lﬂla}\ﬁéjn ?‘gg‘%{% particles in the reacti on chanber fall
down al ong the wmalls th%y are made to fall continuously w thout the
occurrence a éfr direction, and thus erosion of the walls

caused by theoe9) ¢ ShAihiinaiie ab GACEARRAE LELS Bield SRS G imber

that is described in the below-described Patent Document 1 has been

10 known. In this reaction chamber, there are arranged multiple
waterwall tubes extending vertically, these waterwall tubes are
connected together by flat plate-like fins, and thereby walls defining this
reaction chamber are formed. An upper part of these walls is in a
substantially vertical posture, and an intermediate part of the walls is

15 bent downwards as well as outwards at an angle to the vertical plane.
Furthermore, a lower part of the walls continuing below the bend part is
applied with a refractory lining on the inside, and an inner surface of
this refractory lining is disposed so as to be positioned in the same
vertical plane as that of the fins at the wall upper part. Owing to this

20 construction, it is suggested that when reactant particles in the reaction
chamber fall down along the walls, they are made to fall continuously
without the occurrence of changes of direction, and thus erosion of the
walls caused by the collision of the reactant particles is suppressed.
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of Invention Technical Problem[0004] In this construction, however,

an upper end of the refractory 5 lining is shaped to become t hin by
degrees upwards along the bend of the walls. At such thin upper end
portion of t Z}'fractory lining, it is difficult to enbed an anchor

for preventéﬁ} achnment. As a result, there is a possibility that

by the frictdon and |ISI n_of reactant particles, which are

f1uidized al I?ﬁEY ¥e?ﬁ09he reacti on chanber, 10 agai nst the

el ractory TARCELRESBM and o dtaﬂigéﬂ' "hen ¢ hinfeP?raii ory”
i cinity of (DREHakp) B, ERSHARH R Gobfin B e haBGE schf WBF Leleldiiy
react’ 2ﬁ§ ‘r“gé%@“? [h%b%@b a%t%ag%ﬁﬁi‘ﬁ[ ﬁ%é@f{é}??%%ﬁéé’ éi%?é%‘%ﬂ?“@ﬁ
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Probl em difficult to embed an anchor for preventing detachment. As a result,

there is a possibility that by the friction and collision of reactant
particles, which are fluidized along the walls in the reaction chamber,
10 against the upper end of the refractory lining, the thin upper end portion
of the refractory lining comes off and is damaged. When the refractory
lining is damaged, the reactant particles that are fluidized in the vicinity
of the walls are likely to pile at the damaged portion, and as a result, the
waterwall tubes may be brought in contact with the reactant particles to
15 be damaged.
[0005] It is therefore an object of the present invention to provide a
reaction chamber capable of suppressing the detachment of a refractory
lining,.
Solution to Problem
20 [0006] The present invention is a reaction chamber in a fluidized bed
reactor having a grid at the bottom of the reaction chamber and walls
defining the reaction chamber horizontally, the walls having:
a substantially vertical upper waterwall section in the upper part
of the reaction chamber, the tubes in a waterwall being combined with
25 fins or flat plates to form the waterwall;

a refractory lined lower wall section in the lower part of the



20[ 0006] The present invention is a reaction chanber in a fluidized

bed reactor having a grid at the bottom of the reaction chanbeppagd)i22-00
wal | s defining the reaction chanber horizontally, the walls having:

a substantially vertical upper waterwall section in the upper part of

t he reaction chanber, the tubes in a waterwall being conbined with

25fins or flat plates to formthe waterwall; a refractory lined |ower
wal | secti omeactiothehbumber; aadt of the FP10-0122-00 reaction chanber;
and an internedi ate waterwal |l section between the upper

wat er wal | . sect i on aanit¢imecdiefe sterwall isaetion dedweeal the sgyieromaterwall
characterized in that: a waterwall in the internediate waterwal
section is eatiosdodnhardsaakrydinedlovenrn waldsctionachamgiesized inhkat:
vertical plane; and an _upper end face of the refractory |ining

is a horizontal saérfasierwplodz] they miternediata i waterab esectionens i benthe
case in which reactant particles falling down along an up{)er
vat ertwal | p&IWRWarGDHRS WebmsjHvards ahan apgle tethe vedisabplaneg and
refractory lining, due to that the upper end_face, 10 of this
refractory |ini ngaisUpRsy: eed 3@2'@3 Keractony Aining is aderizontalssifacei on
of the above- Loned reactant particles is less likely to act as
the force 030@32 ?ﬂﬁi@aﬂé@ﬂa‘é}a@@eﬂi‘?ﬂeﬁgl@& of@seotnt whichaseratann,

nor | zont I~ SURTISES [AREE ABTPRo0eEy FRPIGVEITTIR Bbere SAlidse 4anst
end porti on 1B NRERENHPE0% Ui Ty grtpby s <bis Qces od FRPFIGENCh e
off gye to tor}e ﬂflirsi %éﬁgé}o?y iﬁi%lgl iiss | ﬁ)r:[]m%cd ttg e 8" gr%:ogt%i tsiu(.;rlfaecse', the
collision of the above-mentioned reactant particles is less likely to act as
the force of causing this refractory lining to come off. In addition, in
case where the upper end face of the refractory lining is to be a
horizontal surface, the refractory lining at the upper end portion can be
15 thick enough, and this sufficient thickness at the upper end portion can
make it less likely for the refractory lining to come off due to the
friction and collision of the reactant particles.
[0008] Furthermore, the refractory lining preferably includes a sloping
surface that is formed so as to be positioned on the inside of the upper
20 end face and to come down inwardly. Owing to this construction, in
the case in which reactant particles falling down along the upper
waterwall part are collided against the sloping surface, they are splashed
back in the direction of being apart from the walls toward the inside of
the reaction chamber. Therefore, the reactant particles after having

25 been splashed back are less likely to be contacted to the walls again, and

as a result, the damage of the refractory lining and the waterwall tubes



[0008] Furthernore, the refractory lining preferably includes a

sl oping surface that is formed so as to be positioned on the ihBil6e)122-00
of the upper 20 end face and to cone down inwardly. OMng to this
‘construction, in the case in which reactant particles falling down

al ong the upper waterwall part are collided against the sl oping

surface, they e splashed back in the direction of being apart from

the walls tcﬁﬂ@ra}be PHEPTEREHe of the reaction chanber. Therefore, the
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Advant ageous;Eh{ e 3oRidd WEMdt ¥he upper end face of the refractory lining,
Accordingly, it is possible to further suppress the detachment of the
10 refractory lining. |
Advantageous Effects of Invention
[0010] According to the reaction chamber of the present invention, it is
possible to suppress the detachment of the refractory lining.
Brief Description of Drawings
15 [0011] Fig. 1 is a cross sectional view illustrating a first exemplary
embodiment of a reaction chamber according to the present invention.
Fig. 2 is an elevation view illustrating the shape viewed from the
inside of the reaction chamber in the vicinity of an upper end portion of
a refractory lining of this reaction chamber illustrated in Fig. 1.
20 Fig. 3 is a cross sectional view illustrating the shape viewed
from the side in the vicinity of the upper end portion of the refractory
lining illustrated in Fig, 2.
Fig. 4 is a cross sectional view illustrating the shape viewed
from the side in the vicinity of the upper end portion of a refractory
25 lining in a second exemplary embodiment of a reaction chamber

according to the present invention.



[ 0010] According to the reaction chanber of the present invention, it
i s possible to suppress the detachment of the refractory I|iningp10-0122-00

Brief Description of Drawings 15[0011] Fig. 1 is a cross sectional
viewillustrating a first exenplary enbodi mrent of a reaction chanber
according to the present invention. Fig. 2 is an elevation view
illustrating the shape viewed fromthe inside of the reaction chanber
in the vici Deseription offipmboghithemisti on of a refractory lining of
this reaction chanber illustrated in Fig. 1. 20 Fig. 3 is a cross
sectional vi[e@12] Hetmmtfieng axicendhmpecmbedadentsomft he redotion rchaheber
vicinity of the upper end portion of the refractory lining

i || ustr at ed aicaofligg t@ the presenkimventiors wall dhreodsscsibet innddtai ireferring to
illustrating the shape viewed fromthe side in the vicinity of the
upper end pdheidsawifgsa refractory 25lining in a second exenpl ary
enbodi nent of a reaction chanber according to the present invention.
FP10-0122- 040®&3Lri ption of Embodi nents [0012] Hereinafter, exenplary
enbodi ments of a reaction chanber according to the present invention
will be deséEmedimemdyail referring to the draw ngs. 5[0013]

As illustrated in Figs. 1 to 3, a combustion chamber (reaction
chamber) 1 of a fluidized bed reactor is provided with a grid plate 3 that
is horizontally disposed at the bottom and a side wall 5 that horizontally

10 defines this combustion chamber 1. The side wall 5 is provided with
multiple waterwall tubes 51 that vertically extend to cause water to flow,
and multiple flat plate-like (platy) fins 53 that connect adjacent
waterwall tubes 51 together.  Furthermore, the side wall 5 is
constructed of multiple waterwall tubes 51 and multiple fins 53 being

15 alternately arranged and connected. In addition, the side wall 5 is
provided with a refractory lining 55 that is applied on the inner wall side
so as to cover the above-mentioned waterwall tubes 51 and fins 53 at
the lower part.

[0014] Into this combustion chamber 1, air is introduced through a

20 nozzle 4 from an air chamber 7 beneath this combustion chamber 1, and
reactant particles in the combustion chamber 1 are fluidized by this air.
If other gas than air is used to fluidize the reactant particles in the
combustion chamber, gas for fluidization is introduced through other
inlets (not shown). Moreover, in some cases, fuel for combustion,

25 additives, and other particulate material or secondary gas are supplied

into the combustion camber 1 through other inlets (not shown).



(Enbodi nment 1) As illustrated in Figs. 1 to 3, a conbustion

chanber (reaction chanber) 1 of a fluidized bed reactor is pro¥Pdéd)122-00
wth a grid plate 3 that is horizontally di sposed at the bottomand a
side wall 5 that horizontally 10 defines this conbustion chamber 1.

The side wall 5 is provided with nmultiple waterwall tubes 51 that

vertically extend to cause water to flow, and multiple flat )
pl ate-1i ke ([90d6y)The sideavalhat isechidest andjppen watarveathapart t 1hdbats is
toget her. Furthernore, the side wall 5 is constructed of multiple

wat erwal |t exh of kb wiaterwrH tibes BB apei hy fins 33.t kanat wibyptantially
arranged and conngected. In addition, the side wall 5 is provided with

a refract or yWH§AH PISHILSH 220 sh%ﬁé%ﬂméHYoldSﬁﬁéSi ﬁhe‘gpgﬁl pag deé sﬁh&se
he abpve-nentioned waterwal | t 5 ins 53 at t
| ower  part . QU BHSUTREHARINGE JoonuE AFBROERdRsaide Wadl 5 Inshideeralnived
thatdr § SRallGEEE Sarpal A puided il e dorrarensaiona A ACIaa BRInE
! oactant ooras it Bbfizonel B deind S ODRRFae 16 DEIRS GortpAt dhaTBhCT
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nvoducel royon eige hrlske (1P el Abrgove Lo son aces
Thiets (not Thalih B BRixEd AdbRen WeoRereiatantal Rart Sa aCHTuSvan,
PRt et £ Wl P& 55 2edd Horl e iy desBhes, A8 MR Tiente, bERS D fE
def d i h 1. th .t
ool SPRghphSion taflndk o, CRRR HRELO0 BPHRER: b tﬁgf}fi‘ﬂf?%&"f’%\ﬁtwp ©
e above. ( i 0 55, . o _
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5 incl udes eifghgﬁ@({i.qtoetomptfrmll part 5b that is situated between
t he upper waterwafPl part 5a and the | ower wall part 5c, and

o o TR ok gl Bediod Uy 390CPOBIT o
POt 10,3, SELEC P S5 ebnt doghopghly d

the ssde waldownwiird® REOREIPRS! &h¥ards. Incidentally, in the state of being

illustrated in Fig. 3, the left side of the side wall 5 is an internal pat of

the combustion chamber 1, and the right side of the side wall 5 is the

outside of the combustion chamber 1. This angle o can be set to be 5

degrees to 30 degrees, and in many cases, setting of the angle o at 10

20 degrees to 20 degrees enables to obtain such sufficient effects of

bending as described below. Further, in a position of bent again 15

between the intermediate waterwall part 5b and the lower wall part 5c,

the side wall 5 is bent at an angle o in a direction opposite to the

direction of bending at the bend position 13 so as to vertically extend

25 downwards again. Thus, at least an upper portion of the lower wall

part 5S¢ extends in a substantially vertical direction.



13 of the internmediate waterwal|l part 5b, is bent at an angle a 15
downwards as well as outwards. Incidentally, in the state of

illustrated in Fig. 3, the left side of the side wall 5 1is abFPP@-OlZfZOO
internal pat of the conbustion chanber 1, and the right side of the

side wall 5 is the outside of the conbustion chanber 1. This angle a

can be set to be 5 degrees to 30 degrees, and in many cases, setting

of the angl ¢061%} AliGthedowdegralepatvnsardagpeeené fats 23 df(Iheh‘feﬁia@tc&yCh
sufficient effects of bending as descri bed bel ow. Further, in a

position of llng 2§aknfotmealetovden at herizomia] needfatee Memhtbrepa‘ttthéb
and the lower wall part 5c, the side wall 5 is bent at an angle a in
a di rect i on uppeosndeporiarhef the exfractoryfiniegdisyghate ishforbentla pdspinigon
13 so as to vertically extend 25downwards agai n. Thus, at |east an
upper porti snriacetdFetiadwentinaks obdiguebe bekaverids vppea endifatamtli al This
vertical direction. FP10-0122-00 [0017] At the lower wall part 5c,
an upper endldping aufade Reisrextendedopliguelngt shous 4i)dnglbetsosd)asato
hori zontal surface. Furthernore, at the upper end portion of the
refractory ICOR®gosa) tovandethe gnsidernfithe combistiprs chamber 2 Fromea ridge
conti nues ob] |eg:§(1el y hel ow the upper end face 21. This 5 sloping
surface 23 ilmesklapatithe ond pftls ypner and face1Bl dednadditon dhetrefiastary
down toward_t he |n5|de of the conmbustion chanber 1 froma ridge |ine
21a at the eHungf>3 Haclisesraianenyelb surfage adiiietendinghdowanrards dny

i ning 55 includes an inner surface, 25 endi ng downwards in

par al lel tonaﬁ;ﬁ%@eﬁl%wa‘tqm&sm@fs arlgandghe %985’53'3 flioganthe dowenenderfd
]]&jlhe aboye- penti oned sl opj ng surf ce 23 [0018] Letting a

VI rtlfhl 1y vERe RBaVepNaRdoRedRYDIRR SHY in the upper wat er wal |

Eﬁétf2§eazﬁbé5%ﬁée&'@ﬁ%%ﬁ@b&&‘éﬁé a@@é&?&tﬁﬁ%’ 3 18 (heakDRore
o 15 tne whdhualnat 53 e BEhboBhg A s iliigsainghe @%é, e vt
T ual Ty vl e %fiﬁéeéiﬁq‘i@qdnéuﬁa% s B RIaRE 4 (Epuct %hgttmsk
ot orva |t Beved B abphola Bafl of it G flon rhdibpf 37, "l

facaSrt o ibg, ﬁ&%%éh%”?@?ﬁpﬁh 5@?"# L vyl 2ol ¢ (ﬁacee% usﬁ%Prﬁléle@n%ém
Socuring. 2[)“ Rfsjdg] ncgglpt&adr\/\e%%}l?hggeﬁ%ng&%{t O?Iné%gﬁgé)éhaﬁ)&%%@ ygrtical
pl ane B, lgﬁ’é B‘fg%H?% cBh’c t*@?né’i’é& Elre%é’t%fhl \Zrétha}e é'é'ﬁt to

upper end p rtion € re rac ory |n|ng

25[ 0019]  AcGRE Ui LRCEMTE AP YT OB oFRARR K atbrRRIIAGBES 1bﬁ9ﬂ?ebﬂ%ser
wall part 5¢ a vertical plane B as illustrated in the figure, the ridge line
20 21a of the upper end face 21 is positioned inside the vertical plane B
(ie., in the front viewed from an internal part of the combustion
chamber 1). By securing some distance between these ridge line 21a
and vertical plane B, the portion of sticking to the waterwall tubes 51 at
the upper end portion of the refractory lining 55 can be thick enough.
25 [0019] According to such combustion chamber 1 as described above,

due to that the upper end face 21 of the refractory lining 55 is formed to



due to that the upper end face 21 of the refractory lining 55 is
formed to FP10-0122-00 be a horizontal surface, even in the CEP@QLHN22-00
whi ch reactant particles falling down al ong the upper waterwall part
5a are collided against the upper end face 21 of the refractory
lining 55, this collision force is less likely to act as the force of
causing this refractory lining 55 to cone off. 5 [0020] Moreover,
due to that hehe bopeontehduifare, 2Veof it lke refseant ovhichi réastarfSparsicles
formed to be a horizontal surface, the refractory lining 55 at the
upper end pdatlimgndoam slenghitekuppaughteraval paitsSasafd collated aghinkintgss
at the upper end portion can nake it less likely for detachnent

t her eof due uppereads facetd lonf dnel relsadtiosy dming 55 dbtsacellistont farcess tless
occur. In 10 addition, by securing the sufficient_ thickness at the
upper end pdikalpio ect anthe Erecaof saysingthigrefectory et s tpessichdE. t o
provi de an anchor on the surface _of the waterwal| tubes 51 and the

fins 53 to dRVePLMerpovery drugtte Gratgeengperend dece Pd ofgbe mehmctory

portion of the refractory lining 55, Further, due to_that the sl oping
surface 23 ilglmgrﬁféew mdcﬂ%bﬁ grhogizantel sugase dhe g@frﬁcmdmgéép e

upper end face 21 and .the jnner |].surface 25, damage.at the upper
end cor ner ggetup@ﬁr &nds prrtioss ?%}ggﬂb@q eﬁx%gefssansh pSULiipink thikness
Furthernore, .even in the case where reactant particles falling down
al ong the u@éﬁe\)ﬁ’&)@i‘“ PRI an pake # ﬁasaé&%ipﬁ&taﬁw@ﬂomeﬁ@of
From the o dbiedt| T8 Toivn T GOl OF TREtEEnBagidlen onakber 1
fromthe si I h FoLx
Thegﬁiore, t he.r.eact ant particl es.havi .been spl ashed back are | es
et o beCifiPhct Eacaing dh SSruS ey S o he Bpensnd rzsenco
be suppr essahe 198peGsY ke i bichumes BPRsPIE B uiE o 1St ot
be suppressed. ] tther,
downwar ds as | | u rdsqin.the. ben ogi ti 13, ~and_the u r
end face 21 slu\gfac'gﬁgt}]% 1‘%\%&7 JbER g&eﬁl‘gfﬁ% %&é ﬁ@ Giforee the Bﬁrﬁ‘ﬁgﬁA,
react ant partd | 4i W@ 8!0 the finse53 of £he upper.
}I\B.L elrvva![I paérft Bélgl%( th%aefl ?g ,tﬂ(gl T ﬁzgd \/;%quioé]aﬁfp&‘gn]éeé@?f)@pﬁ&lgg 35. t
ikely to c i € c : : e men
of the_rffrg%%%ry’@%%ﬁﬁz&g%Q@%%Bﬁghgdggﬁ%%%g%%%gbﬁggﬁﬁg¥E(%gﬁﬂ%f%éa
vi ewppi nt 0 Ceqi r n
fr o\r,:?'?he be nccﬁi‘%%lls?%gd#?%ﬁ%%&ft% 1&%}?)% ngﬁgf(%a%% a%?atlhg e‘%ﬁéﬁ E%g]b%%fgede
to be small, ' i t i ; 0
the ridge 115 DoAes EHhe ARy ELSRES fdrfh SCHERRabrP B 53
actualize sugh GRNSLHHELSOD. FRRHPRRIEMchase e Ghsd Rfhere reactant
particles falling down along the upper waterwall part 5a are collided
against the sloping surface 23, it is splashed back in the direction of
20 being apart from the side wall 5 toward the inside of the combustion
chamber 1. Therefore, the reactant particles having been splashed
back are less likely to be contacted with the side wall 5 again, and as a
result, the damage of the refractory lining 55 and the waterwall tubes 51
can be suppressed.

25 [0021] Further, due to that the side wall 5 is bent downwards as well as

outwards in the bend position 13, and the upper end face 21 is



10refractory lining 55 is preferably provided at the height of the
position of bent again 15. [0022] Incidentally, regarding the gp$g§.9#f22-00
formng the refractory lining 55 by being vertically joined, it is
preferably constructed so that no joint face of relatively snall

strength is placed in the proximty of the upper 15end face 21 from

t he vi ewpoi nt of suppressing the detachnent of the upper end portion

of the ref r?ﬁfgﬁﬁdﬂéd putdd®he [PACA1 plameod] remitadd particles falling dohew,
e

as illustra in Fig. 4, arefractory lining 155 I1n a 20conbustion

chanber 101 aleng aheefing S e fathronippentwhteswallapertasa athatpipgralengd flace
121. Further, an inner wall surface 125 of the refractory lining 155

e e Wl e i ol
Thus, the detachment of the refractory lining 55 can be suppressed
5 further. From the viewpoint of having such effects, the distance in a
height direction from the bend position 13 to the upper end face 21 is
preferably made to be small, and the horizontal distance from the
vertical plane A to the ridge line 21a is preferably made to be large.
Furthermore, to actualize such construction, the upper end face 21 of the
10 refractory lining 55 is preferably provided at the height of the position
of bent again 15.
[0022] Incidentally, regarding the case of forming the refractory lining
55 by being vertically joined, it is preferably constructed so that no joint
face of relatively small strength is placed in the proximity of the upper
15 end face 21 from the viewpoint of suppressing the detachment of the
upper end portion of the refractory lining 55.
[0023]
(Embodiment 2}
Now, as illustrated in Fig. 4, a refractory lining 155 in a
20 combustion chamber 101 is formed to be a horizontal surface at an
upper end face 121. Further, an inner wall surface 125 of the
refractory lining 155 is extended downwards vertically from a ridge line
121a at the end of the upper end face 121. No chamfer part is formed
between the upper end face 121 and the inmer wall surface 125.
25 Incidentally, in this combustion chamber 101, like reference numerals

and symbols refer to the same or equivalent parts as those of the above-



~ between the upper end face 121 and the inner wall surface 125.

25l ncidental Iy, in this conbustion chanber 101, |ike referencegpi(-0122-00
nunmeral s and synbols refer to the sane or equivalent parts as those
of the above- FP 10-0122-00 described conbustion chanber 1, and
duplicated descriptions will be omtted. [0024] Also in such
conbustion chanber 101, due to that the upper end face 121 of the
refractory ldescnbediSGombuttiohechantiosr 1pandl deplitated, déseriphiens Swildsse
in which reactant particles falling down al ong the upper waterwall
part 5a is owmhitietkd agai nst the upper end face 121 of the refractory
lining 155, the force of this collisionis less likely to act as the
force of caéidd]tAise inefuchotambustion chartdsr t16 1¢ dme tofthat {R0AT}erl end
addition, due to that the upper end face 121 of the refractory 10

| i ni ng 155 ifeced2deoktheordfrastont lining 468 is thderahosizonta) suifzcaginl 8%
at the upper end portion can be thick enough, and this sufficient

t hi ckhess t H@sedn whicheeagand pastiales dalling doam atong the tpper Wakarixall
for detachnent due to_the friction and col]ision of reactant .
particl es t @atéans cpHidadiagainst theyupperauditpcens lsaf thectedractoni bRings s
at the upper, end portion_of 15 the refractory lining 155, it also
becomes posslﬁséhﬁéomfgésﬁﬁﬂmlhéﬁl%ﬁ likedy d0echae tig famse ofnausing |
tubes 51 and,the fins 53 to enforce the_strength of being fixed at
the upper er@io6E ﬂ%ﬂr}bﬁn%fﬁéﬁ‘i’&@m?ﬁli ning 155, further enabling
to make it | i.kkely . for the refractory |lining 155 at the upper end
portion to R 54 additiony dUQGPG{JQ%ﬁ‘ierHEP%Tr 8adace Aoarad the Teiadery
limied to the ab ~descri bed enbodi nents. For exanple, .in the first
enbotl rent , WRNEST 34 &1 B 761 & DORAODIAI L asge e AEOQRTBIInAG Lt thand
face 21 is provided,in osi ti,on ,aut si de t,he vertical .pl.ane B. .In
this case, ‘liﬂﬂ'ﬁ 2t P gricknengugh,.and tng spifigerts thickness

constructed of fag if fflleeuﬁﬁ]etreén tptoretrilg)n 35 53053 tess likely for detachment

due to the friction and collision of reactant particles to occur. In
addition, by securing the sufficient thickness at the upper end portion of

15 the refractory lining 155, it also becomes possible to provide an anchor
on the surface of the waterwall tubes 51 and the fins 53 to enforce the
strength of being fixed at the upper end portion of the refractory lining
155, further enabling to make it less likely for the refractory lining 155
at the upper end portion to come off as well.

20 [0026] The present invention is not limited to the above-described
embodiments. For example, in the first embodiment, it is preferable
that the ridge line 21a of the upper end face 21 is provided in a position
outside the vertical plane B. In this case, the upper end face 21 of the
refractory lining is constructed of multiple intermittent horizontal

25 surfaces that are situated in each part sandwiched between adjacent

waterwall tubes 51. In addition, in the above-described Embodiment 1
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25surfaces that are situated in each part sandw ched between adjacent
waterwal | tubes 51. In addition, in the above-descri bed Enbodi Fend-1122-00
FP10-0122-00 and Enbodinent 2, as illustrated in Figs. 3 and 4,
~although the inner wall surfaces 25 and 125 of the refractory |inings
55 and 155 are positioned inside the vertical plane A it is
preferable that the inner wall surfaces 25 and 125 are positioned on
the verti caland Enebodimentthias cldssirated inebigsard apdr4, slteougtalthé ngner
down along the fins 53 at the upper waterwall part 5a (that is, along
the verticalwpllasigfagesc2h andht 1 2ueok the aefragtany dinsngs tIfe andné b Swatd
surfaces 25 and 125 of .the refractory linings 55 and 155 w t hout
changes of dqaseéeneshinsdde thaveriicad phane parit icpeaferable dhati the inger meadl

t he upper end faces 21 and 121 cone to decrease further. 10Reference
Signs List [Sowgzees 25 amwh 122 grpnesitmeshomble verticed plane Shanipeilys case,
upper_part of the conbustion chanber, |c: |ower part _of the

conbudti on &KAHEE} pagiclgs ifﬂﬁlélga ewtigiloag, the: fi5s 6 glaihie upper wpjsawvall

wat er wal |

21, 121t upgEit SR thaGE, Aepa e \Tan PLAnado, Can CominEr el ik dban |
vorti cal \ pl ehE Bed sisk e oteiaRpnad and 125 obAbg safaeiony dianedssiandy
11 o zed berby SHELSH, TRVIO, 8 LG AL Lte bollom o he feselt ol
wall's havi nga:gainst the upper end faces 21 and 121 come to decrease further.
10 Reference Signs List
[0027] 1, 101: combustion chamber (reaction chamber), la: upper part
of the combustion chamber, lc: lower part of the combustion chamber,
3: grid plate (grid), 5: side wall, 5a: upper waterwall part, 5b:
intermediate waterwall part, 5c: lower wall part, 21, 121: upper end face,
15 23: sloping surface, 51: waterwall tube, 53: fin (flat plate), 55, 155:
refractory lintng, A: virtually vertical plane
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5a substantially vertical upper waterwall section in the upper

of the reactionychanber, the tubes in a waterwal |l being conbi nEﬁ?QIrQ]’rQZ'OO
fins or fiat plates to formthe waterwall; a refractory Ilined

| ower wall section in the |ower part of the reaction chanber; and

10an intermnedi ate waterwal | section between the upper waterwall

section and the refractory |ined ong}t_‘r&/@léasection, wherein a

waterwal | in the inteunedi ate water lon is bent downwards as

voLl 2 ouLar s 9 R e T PRGN A0 ADrPR

face of the refractory T'ining rs a

reaction chagpeg, @g@%g rﬂg fe%cﬁbﬁ' Hgémb\%e Y AHE dSTRG QY e 919

has a sl oping sur ormed SO as e pos
i nside of t dovvn i nwar dl y.
A reaction c er accor ?n tp ﬂé)h 2, wherein the 20upper end

Rt AL Al
of the reaction chamber, the tubes in a waterwall being combined with
fins or flat plates to form the waterwall;

a refractory lined lower wall section in the lower part of the
reaction chamber; and
10 an intermediate waterwall section between the upper waterwall
section and the refractory lined lower wall section,
wherein a waterwall in the intermediate waterwall section is bent
downwards as well as outwards at an angle to the vertical plane; and
an upper end face of the refractory lining is a horizontal surface.
15 2. A reaction chamber according to claim 1, wherein the
refractory lining has a sloping surface that is formed so as to be
positioned on the inside of the upper end face, and to come down
inwardly.
3. A reaction chamber according to claim 1 or 2, wherein the

20 upper end face of the refractory lining is positioned outside a virtually

vertical plane along the fins in the upper waterwall section.
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