SPECI Ff CATI ON - FLUI DI ZED BED | NCI NERATOR

TECHNI CAL, FI ELD The present invention relates to a fluidized bed
lnciperator for incinerating nunicipal solid waste, industrial waste, and
the like, by introducing-it into a fluidized bed naterial.

BACKGROUND ART I n Japanese nggg%gigggggggion'hb. 5- 225269
(Japanese - Patent Laid-Open Application . (-83424), the present

i nventors and ot hers proposed a fluidized bed incinerator which resolves
problens arising in the rapid conbustion of material for incineration

I ntroduced into a fluidized befLUFBIBEDaBEDOANCINERATOR a fluid nedi um
such as silica or the |ike, and unburnt waste and conbusted ash. In
this fluidized bed incinerator, a pair of partitioning walls extending

fromthe side by the inlet for material for_ incineration to the side by
the ash di scharge outlet are IECHNICAL FIELD '

The present invention relates to a fluidized bed
incinerator for incinerating municipal solid waste, industrial
waste, and the like, by introducing it into a fluidized bed

( © material.

BACKGROUND ART

In'Japanese Pafent Application No. 5-225269 (Japanese
Patent Laid~Open Application No. 7-83424), the present
inventors and othérs proposed a fluidized bed incinerator
which resolﬁes problems arising in the rapid combustion of
material for incineration introduced into a fluidized bed
material consisting of a fluid medium, such as silica or the
like, and unburnt waste and combusted ash.

In this fluidi;ed bed incinerator, a pair of partitioning
wélls extending from the side-by the inlet for material for
incineration to the side by the ash discharge outlet are
provided on either side of the bed surface of a combustion
chamber in a furnace main unit, such that the combustion
chamber is divided into three in a lateral direction, thereby

separating the fluid layer into a central fluid layer and
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prévided on either side of the bed surface of a conbustion chanber in a
furnace main unit, such that the conbustion chanber is divided into three
in a lateral direction, thereby separating the fluid layer into a central
fluid layer and - right and left side fluid | ayers. Em ssion pipes
for fluidi giggtaandalefpr siddedluedpdayeysl yEmiisshenbpspegsegbiron of each
fluid layer and are conposed such that, by controlling the speed of the
di spersi ve filuidizihgdairoarehprewidedonespeptivehyeaohtheubdskagectibhe
fluidized bed material circulates fluidly in succession fromthe central
flui d | ayerofpgachefinidt layernhandearearompgsgd| ayeh bhatnebyi serhrgdling.

tlhet ->t i de flujd by_the dischar let ;> the, side fluid
Cayers by thee: peed SF ch&/Gi 8pRYalVEoSt ReoBohbBd: From hbecPRbaR SBove.

i nor at | cREPRFr SRuERAN: FBenbSUERE Tkt Phkit BolPBRY ArBRIRLT, "

I nci nerati uce ayer € inlfet is

reduced, the;pahigatal £00PHSYSif! SWb¥es8dn F96ﬁ0¥3é1cEH@rQaniﬁihom??ér,

carbon nonoxi de and di oxih can be suppressed. However, the folTow ng
probl ens hayg breninbeervedthe ¢dgtral of bakat laped bpnphsei Hisbhébgea
fluidized bed incinerator. (1) In order to raise thermal resistance and
durability,oehbet -> the side fluid layers by the discharge outlet -> the
side fluid layers by the iniet.
According to the comﬁosition described above, stable
~ combustion is achieved, whereby the fluid speed of material
for incineration introduced into the. central fluid layer by
the inlet is reduced, the material combusts slowly, and
moreover, the generation of carbon monoxide and dioxin can be
suppressed.
However, the following problems have been observed in the
aforementioned composition for a fluidized bed incinerator.
(1) In order to raise thermal resistance and durability, the
partitioning walls are water—~cooled partitioning walls |
comprising in-built water pipes, and therefore the thickness
 of the partitioning walls is increased, the bed surface of the
central fluid layer becomes narrower and this bed surface area
cannot be used effectively. Furthermore, the structure is
complex and equipment costs increase.
(2) If the height of the fluid layers changes, then the .
relationship between the fluidized bed material and the height
of the partitioning walls will change, making it difficult to

achieve stable circulation of the fluidized bed material, and
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partfttoning walls are water-cooled partitioning walls conprising in-built
wat er pipes, and therefore the thickness of the partitioning walls is

i ncreased, the bed surface of the central fluid layer becomes narrower and
thi's bed surface area cannot be used effectively. Furthernore; the

structure '§he9@ka8Xré&dlﬁﬂﬁbpﬁsﬂErBQSBS thel gager h@%bhkfahﬁefhﬁhah%pééd.
the fluid | ayers changes, then the relationship between the fluidized bed

materi al and3j heIhebgler &b bleapent theobedg swafhsewolfl theargar raakifagiit
difficult to achieve stable circulation of the fluidized bed material, and
2 t hayefob¥ thguinley,cdnt sbructurhd teywms,h&hghisided fluidd layess.
(3) ILn order to broaden the bed surface of the central fluid |ayer by the

inlet, in sPyutharanl ?ErhﬁvetﬁenéFHQWfPHF@aFSyéF§a Bpd: ke puEdekavpage
outI ace of the Bartltlonlng

narrow surf gee, pLeR aNdet DE oLl oL sRace, aliieLLo.al Lhe eyt ti oni ng
bed mat o | 3holBeBEds Tt 3MhERebLUL] SACBlcbIOFET ellahubi Boa

transmtted rom ayers central fluid
llayer by thgatakehl aﬁdabascatt Benf bHi élﬁ@aeépatad &heoﬁ:ki\éu:duaa@ bedis

mat eri al cannot be reduced in this region. Consequently, there is a limt

to the extebtahsmibted fhem the side fluid layers by the inlet to the
central fluid layer by the inlet, and hence the fluid speed of
the-fluidized bed material cannot be reduced in this region.

e Consequently, there is a limit to the extent to which the

fluid speed of the fluidized bed material in the central fluid
layer can be feduced. | .
(4) Since the side fluid layers'by the inlet and the central
fluid layer by the inlet are covered by low, arc-shaped
ceiling partitions which guide the fluidized bed mateFial,
they do not receive heat radiated from combustion of pyrolyzed
gases, or the like. Therefore, thermal efficiency declines and

the temperature of the central fluid layer by the inlet and

the central fluid layer by the outlet is reduced excessively.
DISCLOSURE OF T VENTIO

An object of the present invention is to provide a
fluidized bed incinerator wherein partitioning walls are
eliminated, whilst at the same time low-speed circulation of
fluidized bed material can be achieved, the bed surface is

utilized effectively and material for incineration is
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fluitd speed of the fluidized bed material in the central fluid |ayer can
be reduced. (4) Since the side fluid layers by the inlet and the central
ﬁlqjd layer by the inlet are covered by |ow, arc-shaped ceiling partitions
whi'ch guide the fluidized bed material, they do not receive heat radiated

from combusidopibudt J& IAlNARE HRE FurtHer¥id, Khe HRIER] A Brefd Ediflbe
efficiency declines and the tenperature of the central fluid |ayer by the

inlet and tdad seentimltdnlpgé rhthmee e Db drer iatitd letefifedteduced excessivel y.

DI SCLOSURE OF THE | NVENTI ON An object of the present inventionis to
provide a fluidilzecdsst itwiawrisve thher el quedr t itheomwartendinsirmemting
elimnated, whilst at the sane tine | ow speed circulation of fluidized bed
mat eri al cafPP@ratiisedsEondiddhd® diha present dnventdpnfie i \alsangrA

Combust ed Ity Lo Slatciaathied dReIIGRTE Ay d £l Mt et i n
e 2o AR e P b, b U ARARL A UACECL
arranged  which a combustion chamber and a freeboard space connecting
thereabove are formed, and a fluid layer is formed by '
fluidizing the fluid medium by means of dispersive air emitted
from the bed surface, characterized in that said fluidized bed
- ~ incinerator comprises: an inlef for material for incineration
formed in the front wall of the furnace main unit; an ash
discharge outlet foflmaterial to be incinérated.formed in the
rear lower section of the furnace main unit; a central fluid
layer, a left side fluid layer and a right side fluid layer
- . formed by dividing the combustion chamber in three in a
lateral direction; dispersive air supply means for emitting
dispersive air, provided respectively in the bed surface
corresponding to the central fluid layer and the left and
right side fluid layers; an oblique bed wall formed in the bed
surface of the furnace main unit, which is inclined in a
downward difection from the inlet side towards the ash
discharge outlet side; and oblique side walls formed
respectively iﬁ the left and right side walls at the inlet
side of the.furnace main unit, which are inclined towards the '
center from the lower portion to the upper portion thereof, in

order that fluidized bed material comprising the fluid medium

and material for incineration blown up from the side fluid
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that*in a fluidized bed incinerator, a fluid mediumis introduced onto the
bed surface of a furnace nmain unit in which a conmbusti on chanber and a
freeboard space connecting thereabove are formed, and a fluid layer is
forrmed by fluidizing the fluid medium by neans of dispersive air entted

fromthe bed 3WdA68 AU iRRH ddhdhal Maixh flayad Zath et rdvicdigy af or
conprises: an‘inlet for material for incineration formed in the front™ wall
of the furnaggusiurdWHereby atfe fliticdiaiagt bud Iitdtilalnaierdalsdd the
incinerated.formed in the rear |lower section of the furnace main unit; a
central fluicdrdudyde in |sfacessiorn Ifinan |thercenitral rflghid siajer |an dheayer
formed by dividing the conbustion chanber, in three in a |ateral direction;

di spersi ve dinlelygdide meatde senddmalt ifdgidiilayesion the ash dissharge
respectively in the .bed surface, corr.esponding to t central, fluid | ayer
fnd the | of Pt R 51 64 by ISRt Layrhs i P s

t he bed surf fo:the furnace .nai I{, | IS diicls i do rd
direction f roél%ﬁt%tg s’llr(fi%gt >siﬂ(g% %&v%r gslq{lh&e léa h rg(;idsn(s:kye{%geug'ut_ e.‘{_}l..% dg; \Mgl\#g
oblique sideeaidad fRANMIRI 14yRaPeA ItH] Yidlet e de&f thyankkddHMEf didparadilvee at
the inlet side of the furnace main unit, which are inclined towards the
cent er fromaihe dmivredhdtanortten dilspangiare Edrt isuppglhemesdnsJd n order that
fluidized bed material conprising the fluid medium and naterial for

i nci neration bl od¢agrdingmtchdhs qondagition described above, since 4

conventional partitioning walls are eliminated, and fluidized
bed material fluidized by dispérsive air supply means is
guided.by means of an' oblique bed wall and.oblique side walls,
causing the fluidized bed material to ciréulaté in an
approximately horizontal plane, the fluidized bed material can
be caused t§ flow smoothly at a slow speed, the material for
incineration can be combustéd slowly, stable combustion can be
achieved, and.furthermore, the generation of carbon ﬁonoxide
and dioxin can be suppressed. Moreover, since there are no
partitioning walls, the bed surface of the combustion chamber
can be utilized effectively. Also, since the fluid layers on
the inlet side are not covered from above by low ceiling
partitions, they directly receive radiated heat from
combustion gases or the like and are heated effectively, thus
raising the thermal efficiency of the fluid layers as a whole.

In the composition described above, the invention is also
characterized in that an oblique rear wall, which is inclined
in a forward direction from the lower portion to the upper

portion thereof, is formed in the rear wall of the furnace
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| ayers-is guided to the central fluid layer; thus providing a structure
whereby the fluidized bed material is caused to circulate in succession
fromthie central flui-d layer on the inlet side -> the central fluid |ayer
on the ash discharge outlet side -> the side fluid |ayers on the ash

di scharge elilPlurSitdar oide ddlepdildd E1lavBrfedd bddGnd it etaSigiowr de
central fluid layer on the inlet side, by neans of dispersive air emtted
fromthe di fpemsithe dlnisij@yereats.the ash Aticrhdimge tauttlhet coingmsiin i2on
descri bed above, since conventional partitioning walls are elimnated, and
fluidized Bedweaddedidleqhi@ingi zed by di spersive air supply neans is guided

by neans of an ohlique, bed wall and oblique side walls, causing the
fiui di zed bed maf¥GORYINE &G dheaGenRe l%ﬁ%ﬁﬁ%%} PRI 7z oRHEe dihghe,

the materi atorsprd faen: B il Bebfuliheni ] S Prolodla Tl ity
can be  achisgy ey ap ThNSrININ e s N6 GRIAlI O OipHAD AR At 1 Gind

di oxi n can be suppress Moreover, since there are no partitioning walls,

the bed surieFFedcifividle Qo OwHrETHe KD dier fddd | Zedi ffdeecitd wel y.
Al so, since the fluid |layers on the inlet side are not covered from above
by | ow cei | ilegpgifrardiinalond redigyrdi rect |y recei ve radi ated heat from
Mbreovér, in the composition described above, the
invention is characterized in.that it comprises secondary air
- -nozzles, provided in the furnace main unit, for blowing air
for secondary combustion into the lower portion of the
freeboard space, and tertiary air nozzles; provided above
these secondary air nozzies, for blowing air for tertiary
combustion into the freeboard space, whereby combustion gases
are subjected to two-stage combustion.
According to the composition described above, reductions

in CO and NOx can be achieved by means of the two-stage

combustion of combustion gases.
D T DRAWINGS

Fig. -1 is a general longitudinal section showing a
fluidized bed incinerafor in one embodiment of the present
invention;

Fig. 2 is a planar sectipn'of the same fluidized bed
incinerato;;

Fig. 3 is a principal side section of the same fluidized
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corbustion gases or the like and are heated effectively, thus raising the
thermal efficiency of the fluid |ayers as a whol e. In the conposition
descri bed above, the-invention is also characterized in that an oblique
redrwall, which is inclined in a forward direction fromthe | ower portion
to the uppebedpghbhggrhh@&eof is fornmed in the rear wall of the furnace

5 main unit in order to guide fluidized bed material blown up from
the fluid | ayersFdg.t hd dshadisechdoge adonkell si deshowa ihofdgr.d @i;rection.
According to the conposition described above, since the forward flow of
fluidized bed nafégral5K§)p#§n§me9nb?rﬂﬁﬂn§idﬁ vigwolghoyd&gr éay okdiiiqueit i s

possi ble to_pronote fl |d|z ion eff ctlvely n cases mhere the be
surface is ngQQCFnWEl IBﬁg%&GdFﬁﬁﬁ Pé@ﬂ@@ﬁ B |4?q;h%g

compr: ses. s2ABhakPy SaPl08E, sPST Lol SHHARY PhaidtCR Sii'éﬁn%em&tm“aalfrm
bl owi ng ai 1 pib@k BEEIRNRRY 1ROERUSE! IBunEd-bAd Gugn portion of the

freeboard s tertiary air provi ded above these secondary

air nozzles, for blowing air for tertiary conbustion into the freeboard

space, mhereby conbusti on gases .
_ SC ON OF TH B S

An embodiment of the fluidized bed incinerator relating
= to the present invention is now described with reference to
Fig. 1 - Fig. 5.

As shown in Fig. 1 - Fig. 3, the furnéce main unit 1 is
formed with an approﬁimately square cross—section, and
comprises a combustion chamber 2 ahd a freeboard space 3
connecting thereabove. An inlet 4 for waste, which is the
material to be incinerated, is formed in the front wall la of
the furnace main unit 1, and an ash discharge outlet 5 is
formed in the lower portion of the rear wall 1b. The base
section of the combustion chamber 2 supporting the fluidized
bed material S-comprises an oblique bed wall 6, which forms a
drying and pyrolyzing zone A (also callea main head) for slow
combustion where the rate of mixing and the temperature are
low due to a low fluidization speed, on the inlet 4 side, and
a dispersion pipe bed section 7, which forms a combustion zone-
B (also called main head) above the ash discharge outlet 5.
The fluid layer in the drying and pyrolyzing zone A and the

combustion zone B is divided into three: a central fluid layer
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are subjected to two-stage conbusti on. According to the conposition
descri bed . above, reductions in CO and NOx can be achi eved by neans of the
t wo- stage conbustion of conbustion gases. : BRI EF .
DESCRI PTI ON OF THE DRAW NGS* Fig. 1is a general |ongitudinal section

showi ng a fdgl dired bed Anei Pegiet 5idd QI‘@l&nbégﬁéf@mSPfLﬂ"el@r@ﬁ@m
I nventi on; Fig. 2 is a planar section of e sane fluidized bed

i nci nerat or; lateralFaxreétidnao@rthmn¢mmbwsdboseehambenf2Ihe samne fIU|dized
bed i ncinerator; Fig. 4 is a section along | - | shown in Fig. _
Fig. 5(a) is an ﬁl@%@@@%m@m@hgdhwwgm deviercd Whi¢hoist he
sane fluidized hed incinerator;, and Fig., 5(b)_is a planar_section_show ng

obl i que bed SRRPRNSi e GtFchargiag ptrleﬁu%hl% ERCBHRY qliee £ £t whd emegi ym
DESCRI PTI ON nmbodi nt of 1 e flui Jze bed
i nci ner at or 6{? E%tger’t ocﬁl\ﬁgn(gr%%% ai‘rr‘ﬁ‘/e ‘T’o‘ﬁo UG AL i bR

reference tQ:;uantltles, is provided at the ash discharge outlet 5 and the

discharged sand and combusted ash are transferred through a

screen feeder 9 to a grading device 10, where the_sénd,

combusted ash and incombustible material are separated. The
- sand is recycled to the inlet 5 via a sand recycling nozzle 12
— by means of a sand recycliﬁg device 11.

Secondary air nozzles 13 for supplying air for secondary
combustion are provided respectively in the front wall la and
the rear wall 1b corresponding to the lower pbrtion of the
freeboard space 3. Tertiary air nozzles 14 for supplying air
for teftiary combustion are provided in the rear wall 1lb above
the secondary air nozzles 13, and the combustion gases are
subjected to two—-stage combustion to achieve CO and NOx

_ reductions. Numeral 15 is a furnace bed cooling water spray
nozzle through which cooling water is emitted into the drying
and pyrolyzing zone B from the front wall la, and 16 is a
furnace head cooling water spray nozzle through'which cooling
water is emitted into the freeboard space 3 from above.
Auxiliary burners (omitted from figures) are also provided.

As shown in Fig. 3, the lengths of the oblique bed wall 6
and the dispersion pipe furnace bed 7 in a longitudinal
direction are set in the range of m<Ms< 1.5 x m, where m is

the length of the oblique bed wall 6 and M is the length of
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Fig- -1 - Fig. 5. " As shown in Fig. 1 - Fig. 3, the furnace main unit
1is fornmed with an approxi mately square cross-section, and conprises a
conbustion chanber 2. and a freeboard space 3 connecting thereabove. An
intet 4 for waste, which is the nmaterial to be incinerated, is formed in

t he front i i ; ;
réﬁﬁé Afﬁégfsiaﬁ %%é@aﬁﬁrﬂﬁéé H@ﬂt7l1Tﬁ??oBD1@§Q peachal yesous| et

5is for I n ower tion of the rear wa | b. The base section of

the conbustion ghaswesnglsuppPoihtinabeoh) ubdi a€dappedximatelyl 18° conpri ses
an oblique bed wall 6, which forms a drying and pyrolyzing zone A (al so
cal | ed mai nalbewe)ffom shewfrenhbuall ohawkera deenvard @irarkings apndt he
tenperature are |ow due to a low fluidizatiqn speed nlet 4,side,

and a dispb$s¢©®sb¥9@t%@d53@httbﬂt7?1Rﬁ¢éﬁegop ﬁatﬁggﬁinohoéﬁﬁﬁtlﬁg
[ Che dryi o B BHRCRyBPRbmoninataRG PRACoLoratkLrbRd BRE Bs thiLi Gea
3. “and Tertisfn FIgne ehefehYhoem, he devipg apd preclyzing pont Acte,,
devi co & whan Co e one P oo e ol [1 oot arming the TTord.
medi um air pipes 21A and rear oblique bed dispersive air pipes 21B,

which form dispersivé air supply means, are provided in

adjacent positions obliquely along the surfacé of the oblique
~ bed wall 6, and they are positioned at fixed intervals in a
lateral direction. These front and rear oblique bed dispersive.
air pipes 21A, 21B are connected respectively to dispersion
wind boxes 22A, 22B provided at the outer side of the base
portion of the furnace main unit 1 via ‘connecting pipes 23A,
23B, and dispersive air is supplied thereto.

As shown in Figs.5(a) and (b), a plurality of dispersive
air holes 2la are provided at uniform intervals in either Side
of the oblique bed dispersive air pipes'21A, 21B, at an angle
of inclination, B, of 20° - 40°. Dispersive air is.emitted from
‘these dispersive air holes 2la in a rearward and dblique.
downward direction towards the combustion zone B, whereby
fluidized bed material S can be caused to flow from the drying
and pyrolyzing zone A towards.the combustion zone B. The
oblique bed dispersive air pipes 21A, 21B corresponding to the
central fluid layer CS and the oblique bed dispersive air
pipes 21A, 21B corresponding to the right and left side fluid

layers RS, LS, are constructed such that the speed of the
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(hereafter, called sand) and the conbusted ash, in fixed quantities, is
provi ded at the ash discharge outlet 5 and the discharged sand and
conbusted ash are transferred through a screen feeder 9 to a grading
devite 10, where the sand, conbusted ash and inconbustible naterial are

separated Hiepsadd %fﬁ%%& L o B Sort@sh 1égyel ing nozzle

12 by neans of a sand recycling device . Secondary air nozzles 13
for supplyi nmcﬁgeﬁduntﬂqporm&mhemﬂustsm@rcﬁspavsﬂw desnesiey edda idre
the front wall la and the rear wall |Ib corresponding to the | ower portion
of the fredvoaradl sippdthe siflms ich \thege mizldase bed otispapdivenir rpipes
tertiary combustion are provided in the rear wall |Ib above the secondary
ai r nozzl es 288y &P HOLEARR iNh igsiet EAEloRTR YA D RNt Eye

nbust t hi duct.i 15 f bed
o S Bl “C&ﬁe@%@oﬁ“gom&eqésfﬁm;“esafﬁt 0%
dryi d I
s e AIAN L L e oo 35 g R

into the freghogipedacss Id rl%l@)@&\éﬁzorsA%iélﬁrnys@LH e Spd 1248 drt gsh dEom
figures) are also prOV|ded As shown in Fig. 3, the lengths of the

obli que bed cmitaimirmndiispersiseersinhdqige fnrtles e hathde ived setgidmdi nal
direction are set in the range of m< MJ[err] 1.5 x m where mis the

| engt h of tladhiarpe tharendd  dntanfieranze Iiecngxhe dflow of the

8 fluidized bed material S. _

As shown in Fig. 4, abrasion-resistant ocblique side walls
24R, 24L, which are inclined towards the centre from the lower
portion to the upper portion thereof and extend into the
centre by a projection width Wb of 1/4 - 1/8 of the width Wa
of the combustion chamber 2, are formed respectively in the
right and left side walls 1lc, 1ld at the drying and pyrolyzing
zone A, thus providing a structure whereby fluidized bed
material S blown up from the right and left side fluid layers
RS, LS at the sides of the drying and pyrolyzing zone A (inlet

- side) is transferred towards the central fluid layer CS.

The fluidized bed material S is blown up high by means of
these oblique side walls 24R, 24L, and falls down intq the
central fluid layer CS like rain, the waste is well confined
within the fluidized bed material S, and since the movement of
this fluidized bed materiai S pushes directly on the central
fluid layer CS from the sides, churning to mix the central

fluid layef CS should not be promoted. Moreover, the fire-

resistant material of the oblique side walls 24R, 24L will
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t he di Spersion pipe furnace bed 7. The oblique bed wall 6 is set at an
angle of inclination, a, of approximately 15[err] or above fromthe front
wall la in a dowmward direction, and it is constructed such that fluidized
bed faterial S consisting of the fluid nmedium unburnt waste, conbusted

ash and t he haviek@mdrdwsd SR thy APt Pk TEEw@ish MY Zhg #one A to
t he conbustion zone B. Moreover, front oblique ‘bed dispersive air pipes

21A and rearsrallieqye diatdittparsiive laigs e B wherhitte ffirundi sqknsdde
air supply nmeans, are provided in adjacent positions obliquely along the:
surface of madeghilalgie strikesmlit Eraman bl ixue poglie orleraf dieedn
intervals in a lateral direction. These front and rear oblique bed

di spersi ve 3RBrRLiSES desigm ig ongmhatadd tde el iy sideyivaddrisiZAR,

ind b A .22B i ded at t i.de .af the has ti f .th
e o 7o 6B B S )% A Sns g Sl A e °
suppl i ed thecﬁl%ttotqe fléxf‘%s QY e }'ﬂ(ﬁ’%l%iaa'zaélfj matddid2ld 1% Yot

dlsper5|ve al r holes a are providae -a unllformln ervals I n eIJt er side

of the obli qag SR HickRRyiSial§ .ai r pi pes 21A, 21B, at an angle of _
inclination, [err], of 20[errf] - 40. Dispersive air is.emtted from these

di spersive air hdhes dAdlpdrsian gdipanbedrabaiilomie £famimeprithedidgeddistion
towards the conbustion zone B, whereby
zone B is provided with independent dispersion pipes 25,
forming dispersive air supply meéns, which run laterally and
are positioned in a horizontal-plane at fixed intervals in the
longitudinal direction. Hence, a structure.is achieved whereby
the fluidized bed material S is fluidizéd by means of o
dispersive air emitted from dispersive air holes formed in the
sides thereof, whilst fluidized bed material S containing
incombustible material and ash is allowed to pass.
Furthermore, an abrasion-resistant oblique rear wall 26,
which is inclined towards the centre from the lower portion to
the upper portion thereof and whose end projects in a forward
direction by a projection width Wc virtually the saﬁe as that
of the oblique side walls 24R,  24L, is formed in the rear wall
1b on the side by the combustion zone B. By means of this |
-obliqué rear wall 26, it is possible to cause fluidized bed _
material S blown up from the right énd left side fluidllayers
RS, LS and the central fluid layer CS at the side by the
combustion zone B (ash discharge outlet side) to'circulate by

guiding it in a forward direction. Moreover, when the

combustion chamber 2 is particularly large in a longitudinal
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flukdi-zed bed material S can be caused to flow fromthe drying and
pyrolyzing zone A towards the combustion zone B. The oblique bed
dispersive air pipes 21A, 21B corresponding to the central fluid layer CS
and+the oblique bed dispersive air pipes 21A, 21B corresponding to the
right and | gitestd8nf! ¢ldidianeisnREf khe Fl@icRRSd Vedethatedhallhat chiiebe
speed of the 9 di spersive air
emtted thepebmobedaefifectanelgl.l ed independently. Furthernore, since

di spersive air holes 2la are fornmed.in the sides of these obliqgue bed

di spersive air pipethe2tampesitiphedesgrdbes iabovierr ahiedn WasdeeAsi ng
elements projecting fromthe surface thereof to prevent, the, infiltration
of f1 uidi zeélngéedﬁ‘ﬁ?élr fEemsthe dndgE 4 dpsesithe C%Ffﬁ%u&t&é??, C&?“\%ﬁr t?' in

i nci neratorg, which,use a dispersion plate .contajni;ng di Y ir. .hal

in the furnEBS'BéalgchPSnP LLA “hBFc 8OV Re s F@ nghﬁgfgfégf%%%% a%eFﬁgﬁTﬁiw
of the fl uidi ' i S - ' i , ;

abr asi on-r eglgsfz’g)gtegggl ggfjgrassﬁ%é_ ﬁ/gfjl gheﬂ%,r%gﬁh‘g}e'\ﬂ%i E;h&gre‘e& iarrll(ﬂ idrfél((jadt'ov?/grdds
the centre ¢ham bg?oh.?é%a_. RAE! pRoll§zlelie gl Ponbistison nt e gircadaed end
into the centre by a projection width W of 1/4 - 1/8 of the width Wa of
t he conbust spacehdmaeove, aned thembeatesjpeldnitee friom thds combustion

heats up the fluidized bed material S and waste in the drying
and pyrolyzing zone A. The waste is then transferfed with the

(N fluidized bed material S to the combustion zone B, where it
combusts. Incinerated ash from the waste passes betwegn the
independent dispersion pipes 25 in the dispersion pipe bed
section 7, falls downwards and ié discharged from the ash-
discharge outlet 5 by the fluidized bed material discharging
device 8. Here,'the incinerated ash and sand are separated'by
the grading device 10, and the sand is reintroduced into the
combustion chamber 2 by means of the sand recycling device 11
and the sand recycling nozzle 12.

The combustion gases are combusted in the freeboard space
3 by means of air for secondary combustion emitted from the
secondary air nozzles 13, and are then combusted completely by
means of air for tertiary combustion emitted from the tertiary
air nozzles 14. Levels of CO and NOx in the exhaust gases are
reduced by means of Ehis two—-stage combustion.

During this incineration process, due to the action of
the oblique bed wall 6, the éblique bed aispersive air pipes
21A, 21B and the oblique side wallé 24R, 241, the fluidized

12



ri.ght -and left side walls 1c, 1d at the drying and pyrolyzing zone A thus
providing a structure whereby fluidized bed material S blown up fromthe
right and left side fluid layers RS, LS at the sides of the drying and
pyy ®l yzing zone A (inlet. side) is transferred towards the central fluid

| ayer G pog ndbe, LY g 180:DodeRmEEr bakofbecbiantsupulaY By Teans of

t hese obl i quési wa s down into the <Central fluid

layer CS 'iK@r£§5ﬁtaih§1&ﬁét£ni§u&eébs§eﬂffﬁeﬁ thist beatirhe Flluidi 2egekeds
material S, and since the novenment of this fluidized bed material S pushes

directly onohhtheebhlet 4fbiibd +ayetheGSeftoailt idusddésyechGPnpngthe asR the
central fluid layer CS should not be promoted. Moreover, the fire-
resi stant naiechakgef ouhdebbbi gidesrdethal psdesRlupd| layprs RS, LS on the

éga!Ier,_siﬂggvgﬁégggg;gﬁégg&ggi%g&énL%héﬂgtEigéfgﬁhgaegggégswﬁgiZPﬁaPnS
Wherei n thetBBl 1UECo B agI Te SAR SoahEaharbind RAPBCgN thp ThLEE A7
oL Cp g, SnERAOBy2VED, ok let Mokl i SORBR Lo et 2ed
maintained at a uniform temperature, whilst at the same time,
nmixing of the fluidized bed material S is promoted and
effective combustion is achieved. Depending on the cdmbustion
~ state, in order to achieve satisfactory circulation, the speed
(for example, 1.5 m/s) of the dispersive air emitted from the
oblique bed dispersive air pipes 21A, 21B-cor:esponding to the
side fluid layers RS, LS should be controlled such that it is
up to three tiﬁes faster than the speed (for example, 0;6 n/s)
of the dispersive air from the other oblique bed dispersive
air pipes 21A, 21B.
According to the mode of implementation described above:
(1) Since the fluidized bed material S is circulated without
partitioning walls being provided as in the prior art, the bed
surface area of the combustion chamber 2 can be utilized
effectively.
(2) Since the oblique side walls 24R, 241, are not heated from
both sidéé as is the case with partitioning wélls, then a
sténdard fire—resistant'material, such as castable material,
'is appropriate for use; without any problems concerning
durability. |
(3)- Since the oblique side walls 24R, 241, can be formed

13



Thesdi-spersion pi pe bed section 7 formng the combustion zone Bis

provi ded wi th i ndependent dispersion pipes 25, formng dispersive air
suppl y- neans, which run laterally and are positioned in a horizontal plane
ats fi xed |ntervals in the Iongitudinal direction. Hence, a structure is

achi eved Whet op¥s n§nerbhihdi g6d BgﬂtﬂBhefé@én SiEschbuidyeednBygheans of

di spersive arr eni erS|ve 4ir holes formed in the si des

t hereof b+§ Euléhzsdwmﬂ Hairsraﬁl eﬁtﬁeﬁéaynemg htnegfbust bhl ehavt eri al
and ash is a to pass. Furt hernore, an agrasion resi st ant

obli que reaflu@&it?ﬁandwbnﬁbulatnaﬁIoﬁeﬂlumdmzéd bkd meberdaflr 8m &hd eweer
portion to the upper portion thereof and whose end projects in a forward
direction byfatbeoﬂespeualuedahrVﬁpeedtmalB}OWheS§§ﬁéCa§th&PW36ﬁ fhew of

oblique side walls 24R, 24L f d th | 1
the conbustthe féHédeeBybﬁéahgthigﬁl§IQEBIEGng&éggeﬁaPPE ggetgipsdg%egy

"ot oi de TPeRanRbpELel Rocapcnnfevred.sn Farciacy FRSEEhEE Thee LAl
D15, COUBARLLEL 1I0SGggh Seshoeas s wm o e by
is particularly hkargfel Beathangfiuddnabayer CS is set to a slow fluid 11
speed without horizontal circulation, then whiist slow

combustion is achieved, problems arise in that the furnace bed
— load decreases due to the slow combustion rate, thus requiring
a larger scale furnace, and furthermore, unburnt material will
be mixed into the fluidized bed material S extracted from below
the furnace bed.

However, here, since_the final remaining unburnt material
can be combusted by being circulated to the combustion zone B
by means of horizontal circulation, stable, slow combustion is
established at all times in the central fluid layer cs.
Therefore, the fluid speed of the fluidized bed material S in
the drying and pyrolyzing zone A can be reduced, and
generation of CO and dioxin can be suppressed.
(4) Since the top of the drying and pyrolyzing zone A is open
and connects to the freeboard space 3 by means of the oblique
side walls 24R, 24L, it is possible to heat the fluidized bed

material S effectlvely by utilizing heat radlated from

combustion in the freeboard space 3.
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ditectton, fluidization of the fl g lal S can be pronoted
effectively. In the conposi n!‘ﬂmmﬁtﬂ!ﬂm“move when waste is

i ntroduced fromthe inlet 4 into tkhe conbusti en ehanber 2, in the drying
anéd *pyrol yzing zone A, the fluidized bed material S is covered by waste,
and they are m xed, heated and dried, angiatMen pyrolyzed. The pyrolyzed
gas conbusts in the freeboard space 3 above, and the heat radiated from
this conbustion lheat & dp utild zieldubetidz dch disek naddoeT icains® rart edhstueh rthidte a
drying and pyrolyzin% zone A. The waste is then transferred with the

f1uidized béduigieedaPed mgterdadorifisdisod ntgivslugedupiite ithe Rathieface
pibes 25 | noEne GHSDECS BRLA BElbod Lisddt MO & AT ORI Ademaar |21
di scharged from.t ' & jqut | Ui di terial
i schar ged LTS RS eRbbat SEARORAULLG G M W AC L ACH IS )
the gradingadaviche Huidiedd'detPidtletial Nle)0dWCed yitliddd'®y GRIENSSHrON

chanber 2 by nmeans of the sand recycling device 11 and the $Sand recycling

nozzle 12. disperiieecaiitusiitneginFedmatteC bidlisiedadce tdwe ds arbdirth $pace

3 by neans of air for secondary conbustion emtted fromthe secondary air

nozzl es 13, fanddadeyelren chemagdesd zeshpnettdlaf Ispidrddnd difzed beidor tertiary
conbustion emtted fromthe tertiary air nozzles 14. Levels of CO and NOx

in the exhakB€iggsa&osr ompgd$€Sd by neans of this two-stage combustion.

an inlet (4) for material for incineration formed in
~— the front wall (la) of said furnace main unit (1):
an ash discharge outlet (5) for material to be
~ incinerated formed in the rear lower section of the furnace
main unit (1); |
a central fluid layer (CS); a left side fluid layer
(LS) and a right side fluid layer (RS) formed by dividing the
combustion chamber in three in a lateral direction;
dispersive air supply means (21A, 21B, 25) for
~emitting dispersive air,_brovided respectively in the bed
surface corresponding to said central fluid layer (CS) and
left and right side fluid layers (LS, RS):
an oblique bed wall (6), formed in the bed surfaée
of the furnace main unit (1), which is inclined in a downward
direction from the inlet (4) side towards the ash discharge
outlet (5) side;
and oblique  side walls (24R, 24L) formed
respectively in the left and right side walls (lc, 1d) at the

inlet (4) side of the furnace main unit (1), which are

15



During thi S i nci neration process, ummm |3 uﬂlmﬂ n of the oblique bed
wal | 6, the oblique bed dispersiv 21B and the oblique side
wal |'s 24R, 24L, the fluidized e b s 12
bed*material S is caused-to circulate in virtually a horizontal plane in

successi on i%&?lﬁ@& £6WhEAL Ehyi dehf¥er fEom ©Ret NewkRl pbréidndeo- thihe
central flul ayer CS on the ash discharge outlet 5 side -> the side

fluid layergpfSy pSrenohhehenasbfdi snherderothhet fiuddizedt hedsmatefiliaild

layers RS, LS on the inlet 4 side -> the central fluid |ayer CS on the

inlet 4 3Idﬂ) htowhoup Byowmhther sbde, £anddt hayesapusSi oRSehagbeuidersto
mai ntained at a uniformtenperature, whilst at the same time, mxing of
the fluidi zbbepbeanksedr f4nid 18YBFokEPed and effective conbustion ig'

achi eved. Dependi ng op,the conbystion _stat ' t i .
Zatisfaptory circulatEBH? PhEVipEBY a(Fgfusggﬁérgggggéyhﬁg%c?Fﬁgﬁézed bed

| spersive ai Ltt fe obl.i gu | SpelS I3 IR/ , 21B
correspondiﬂéE?gH%%e?g%iégn?%gggdlgéegggﬁg?gfé 2 ogﬁgﬁgg%égﬁfLolleﬁ%guch _
that it is cHRtkQ1t BLACd! LEDErf 4868r ohhehet halspedd ) ( badeexamhe, cenrals)

of the dispersive air fromtithe other oblique bed dispersive air pipes 21A
21B. Atagddilagero (CB¢ bndehefabhphésehaagEOQU¢é§¢rH@édsébbwe?'the
side fluid layers (LS,.RS) on the ash discharge outlet (5)
side -> the side fluid layers (LS, RS) on the inlet (4) side
~ -> the central fluid layer (CS) on the inlet (4) side, by

means of dispersive air emitted from said dispersive air

supply means (21A, 21B, 25).

2.. A fluidized bed incinerator according to claim 1,
wherein an oblique rear wall (26), which is inclined in a
forward direction from the lower portion to the upper portion
thereof, is formed in the rear wall (1b) of the furnace méin
unit (1), in order to guide fluidized bed material (8) blown
up from the fluid layers at the ash discharge outlet (5) side

in a forward direction.

3. A fluidized bed incinerator according to either
claim 1 or claim 2, further comprising secondary air nozzles
(13), provided in the furnace main unit (1), for blowing air
for secondary combustion into the lower portion of the
freeboard space (3), and tertiary air nozzles (14), provided

above these secondary air nozzles (13), for
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(1)< Si-nce the fluidized bed materi H d w t hout bartitfoning
wal | s bei ng provided as in the pnlﬂllmml Iﬂ"ﬂﬁtum surface area of the
corfbusti on chamber 2 can be utilizéd “eftfectivlely. (2) Since the oblique
sisde wal | s 24R, 24L are not heated from both sides as is the case with

b O 1 ng aipeﬁoé £8ERAMRY dobnblisEeshoiaB ERECERBLboAkANsBaCe

castabl e na eria propriate for use, wthout any problens concern|ng
durability. (3{3)wl$é£'éﬁyt BSmBQét%ﬁ §hdasvakbssaBRecél eanthe-tonged

13 artlng roma |low position, even it the.layer height

changes, thismpiaktibave an extremely slight effect on the fluidity and
circulation of fluidized bed material S, and even  if the dispersive air
speed is slow, sufficient upward flow of the fluidized bed material S can
be achieved and the fluidized bed material S can be caused to circul ate
snoothly into the central fluid layer CS at the inlet 4 side. If the
central fluid layer CSis set to a slow flui-d speed w thout horizontal
circulation, then whilst slow conbusti.on is achieved, problens arise in

t hat the furnace bed

17



| gagd decreases due to the slow conmbustion rate, thus requiring a |arger
scal e furnace, and furthernore, unburnt material will be mxed into the
f1didi zed bed material S extracted frombelow the furnace bed.
However, here, since the.final renaining unburnt material can be conbusted
by being circulated to the conbustion zgwerpAcy nmeans of horizonta
circulation, stable, slow combustion is established at all tinmes in the
central fluid | ayre ebliqhbebetiowallt 6)f bii thepfadnetet maifnl undizdd)béd
material S in the drying and pyrolyzing zone A can be reduced, and.
generatiog mthFnaddidiaxdnwnwnrdedéupgtéQQeﬁpwaFQ? Shecashhdiggpageet he
rying and pyrolyzing zone Ais gpen and cqnnec o the _freehoard ace 3
by neans of ouhidebbll Pyueobdiguengire ?ﬂh}SZAEQRPtE§§5p3§§iEpémﬁg A8atDehe

5 AR, SAREALEL (2, 1Sl

14
R R R e o
blown up from the.side fluid layers (RS, LS) is guided into
the central fluid layer (CS). The fluidized bed material (S)
.is caused to circulate in succession from the central fluid
layér (CS) at the inlet (4) side -> the central fluid layer
L«’ (CS) at the ash discharge outlet (5) side -> side_fluid layers

(RS, LS) at the ash discharge outlet (5) side => side fluid
layers (RS, LS) at' the inlet (4) side -> éentral fluid layer
(CS) at the inlet (4) side, by means of dispersive air emitted
from dispersive air pipes (21A, 21B, 25). By this means, the
fFluidized bed material (S) is caused to circulate in virtually
a horizontal plane without partitioning walls, slow combustion
' is conducted due to a slow fluid speed, particularly in the
drying and pyrolyzing zone, stable combustion is achieved, and

generation of carbon monoxide and dioxin 1is suppressed.
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of ‘@ furnace main unit (1) in which a conbustion chanber (2) and a
freeboard space (3) connecting thereabove are formed, and the fl uidized
bed material (S) is fluidized by nmeans of dispersive air enitted fromthe
bed-surface so as.to forma fluid layer, characterized in that said
fluidized bed incinerator conprises: F?I?§.1 an inlet (4) for materi al
for incineration forned in the front wall (la) of said furnace main unit
(D); an ash discharge outlet (5) for material to be incinerated
formed in the rear | ower section of the furnace main unit (1);

a central fluid layer (CS), a left side EXiAUSByer (LS) and a right side
fluid layer (RS) formed by dividing the ¢ stion chanber in three in a

| ateral direction; . di spersive ai upply nmeans (21A, 21B, 25)
for emtting dispersive air, provided re jvely in the bed surface
corresponding to said central fluid |ayjer JACSHan | eft and right side
fluid layers (LS, RS); ' an ol e Il (6), formed in the
bed surface of the furnace main uni AN, whi clyY<S5<68Ai nclined in a downward
direction fromthe inlet ) side toyards\the ash ¢f]scharge outlet (5)
si de; and obl e side | s 1624R, fBiLYJformed respectively in
the left and right side | (1lc, 1 at the inl (4) side of the
furnace main unit (1), whj¢h a 15
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3, _A.fluidized bed incinerator according to either claim1 or claim 2,
furt her corrprl sing secondary air nozzles (13), provided in the furnace
ma¥n unit (1), for blowing air for secondary conbustion into the | ower
per4ion of the freeboard space (3), and tertiary air nozzles (14),
provi ded above these secondary air nozzles (13), for _
16 blowing air for tertiary conbustion into the freeboard space
(3), whereby conbustion gases are subjected FoIGv%stage conbusti on.
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