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Description 

The  present  invention  relates  to  a  waste  incinerator 
according  to  the  preamble  of  claim  1  adapted  to  be  in- 
stalled  in  a  waste  incinerating  plant  or  the  like,  and  also 
relates  to  a  waste  incinerating  method  using  the  waste 
incinerator  according  to  the  preamble  of  claim  7. 

In  general,  an  incinerator  constitutes  one  of  impor- 
tant  equipments  in  a  waste  incinerating  plant,  and 
serves  to  completely  burn  and  incinerate  refuse  sup- 
plied  and  also  to  suppress  the  generation  of  harmful 
substances  during  combustion  of  the  refuse. 

Such  an  incinerator  is  generally  classified  into  a 
stoker  type  and  a  fluidized  bed  type.  An  example  of  the 
structure  of  the  fluidized  bed  type  incinerator  in  the  prior 
art  is  shown  in  Fig.  9. 

Referring  to  Fig.  9,  an  incinerator  body  80  has  a 
laminated  structure  consisting  of  a  refractory  81  ,  an  in- 
sulator  82,  and  a  shell  83,  which  are  laminated  in  this 
order  from  the  inside  of  the  body  80.  Further,  a  sand  bed 
84  is  provided  at  the  bottom  in  the  body  80.  A  fluidizing 
air  (primary  air  for  combustion)  is  injected  into  the  sand 
bed  84  through  fluidizing  grids  86  provided  under  the 
sand  bed  84,  thus  starting  fluidization  of  the  sand  bed 
84.  At  starting,  the  sand  bed  84  is  heated  by  a  temper- 
ature  raising  burner  87.  When  the  temperature  of  the 
sand  bed  84  reaches  about  700°C,  refuse  is  supplied 
from  a  refuse  feeder  88  into  the  incinerator,  whereby  a 
part  of  the  refuse  is  fired  and  gasified  by  the  heat  of  the 
sand  bed  84.  The  heat  generated  by  the  combustion  of 
the  refuse  is  partially  taken  into  the  sand  bed  84  to  main- 
tain  the  temperature  of  the  sand  bed  84  at  a  steady  tem- 
perature  of  about  700°C.  The  gasified  refuse  enters  a 
space  (free  board)  90  defined  above  the  sand  bed  84. 
In  the  free  board  90,  the  gasified  refuse  is  mixed  with  a 
secondary  air  (auxiliary  combustion  air)  supplied  from  a 
secondary  combustion  air  nozzle  89,  thus  performing 
secondary  combustion.  Then,  the  combustion  gas  gen- 
erated  in  the  free  board  90  is  ejected  from  the  incinerator 
at  an  outlet  temperature  of  about  900°C.  On  the  other 
hand,  the  remaining  incombustible  is  circulated  in  the 
sand  bed  84,  and  is  finally  ejected  from  the  incinerator 
through  an  incombustible  extraction  pipe  92,  an  incom- 
bustible  extractor  94,  and  a  vibrating  screen  96.  The 
sand  (fluidic  medium)  separated  from  the  incombustible 
by  the  vibrating  screen  96  is  returned  through  a  fluidic 
medium  circulator  98  to  the  sand  bed  94  in  the  inciner- 
ator. 

Further,  reference  numeral  99  denotes  a  fuel  supply 
hole  for  supplying  an  auxiliary  fuel  into  the  sand  bed  84. 

In  recent  years,  the  emission  of  dioxin  from  the 
waste  incinerating  plant  constitutes  a  serious  social 
problem.  In  regulating  the  emission  of  dioxin,  it  is  known 
that  three  Ts,  namely,  (1  )  a  residence  time  (T)  of  the  gas 
in  the  free  board  90,  (2)  a  temperature  (T)  of  the  gas  in 
the  free  board  90,  and  (3)  a  turbulence  (T)  of  the  gas  in 
the  free  board  90,  i.e.,  an  efficiency  of  mixing  between 
the  gasified  refuse  and  the  air,  are  important. 

In  the  conventional  incinerator,  the  conditions  on 
the  time  and  the  temperature  of  the  above  three  Ts  are 
enough  met,  but  the  improvement  of  the  mixing  efficien- 
cy  is  a  great  subject  to  be  considered.  In  order  to  im- 

5  prove  the  efficiency  of  mixing  between  the  gasified 
refuse  (unburned  gas)  and  the  air,  there  have  been  pro- 
posed  various  means  such  as  (A)  means  for  horizontally 
blowing  a  secondary  air  into  the  incinerator  to  bend  a 
main  gas  flow,  and  (B)  means  for  changing  the  shape 

10  of  the  incinerator  by  constriction  or  bend  to  thereby  in- 
duce  the  turbulence  of  the  gas.  However,  none  of  these 
means  can  provide  a  satisfactory  effect. 

As  another  way  rather  than  the  improvement  of  the 
mixing  efficiency,  combustion  control  may  be  carried  out 

is  so  as  to  supply  an  optimum  air  quantity  for  an  actual 
supply  quantity  of  refuse.  Although  such  a  combustion 
control  can  reduce  the  emission  of  dioxin,  it  is  difficult  to 
accurately  measure  the  actual  supply  quantity  of  refuse. 
Further,  a  combustion  condition  varies  with  a  quality  of 

20  refuse.  Accordingly,  it  is  actually  difficult  to  carry  out  the 
accurate  combustion  control  as  mentioned  above. 

From  the  JP-A-434001  4  a  method  is  known  for  mix- 
ing  and  stirring  combustion  gas  and  secondary  air  surely 
by  supplying  secondary  air  which  mixes  steam  in  a  sec- 

25  ondary  combustion  chamber  of  an  incinerator.  The 
seoncdary  air  volume  can  be  increasied  or  decreasied 
the  based  on  the  combustion  gas  volume  that  is  meas- 
ured  in  the  secondary  combustion  chamber.  At  the  same 
time,  the  volume  of  decrease  is  compensated  with  a 

30  steam  volume. 
Furthermore,  from  the  EP-A-0  458  967  a  waste  in- 

cinerator  is  known  which  comprises  a  first  combustion 
zone  for  burning  said  waste  to  be  gasified  and  a  second 
combustion  zone  arranged  above  said  primary  combus- 

35  tion  zone  in  said  incinerator  for  further  burning  gas  gen- 
erated  in  said  primary  combustion  zone.  The  second 
combustion  zone  is  formed  such  that  the  inlet  portion  of 
the  second  combustion  zone  has  a  diameter  which  in- 
creases  upwardly.  Furthermore,  there  are  provided  air 

40  supplying  means  for  supplying  an  auxiliary  combustion 
air  into  said  incinerator. 

The  object  of  the  present  invention  is  to  improve  a 
waste  incinerator  and  a  waste  incinerating  method  so 
that  an  effective  mix  of  gasified  waste  with  an  auxiliary 

45  combustion  air  can  be  achieved  while  the  emission  of 
dioxin  can  be  reduced. 

This  object  is  achieved  by  a  waste  incinerator  com- 
prising  the  features  according  to  claim  1  and  by  a  waste 
incinerating  method  comprising  the  steps  of  claim  7. 

so  Futher  improvements  of  the  present  invention  are 
the  subject-matter  of  the  dependent  claims. 

(Operation) 

55  In  the  waste  incinerator  according  to  the  present  in- 
vention  waste  is  burned  to  generate  gas  in  the  primary 
combustion  zone,  and  the  gas  is  then  introduced  into 
the  secondary  combustion  zone,  in  which  the  gas  is  fur- 
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ther  burned.  Further,  a  recirculation  vortex  of  gas  direct- 
ed  upwardly  from  the  inlet  portion  of  the  secondary  com- 
bustion  zone  and  turned  down  before  the  outlet  portion 
of  the  secondary  combustion  zone  is  formed  in  the  sec- 
ondary  combustion  zone.  Accordingly,  the  gas  and  the 
auxiliary  combustion  air  can  be  sufficiently  mixed  with 
each  other  by  this  recirculation  vortex. 

In  the  waste  incinerator  according  to  the  present  in- 
vention,  the  auxiliary  combustion  air  supplied  to  the  inlet 
portion  of  the  secondary  combustion  zone  and  the  un- 
burned  gas  generated  by  the  combustion  of  waste  in  the 
primary  combustion  zone  are  introduced  into  the  sec- 
ondary  combustion  zone.  Then,  the  mixture  of  the  gas 
and  the  air  is  raised  toward  the  outlet  portion  of  the  sec- 
ondary  combustion  zone,  and  is  then  turned  down  by 
the  restriction  formed  at  the  outlet  portion  of  the  second- 
ary  combustion  zone.  Then,  the  mixture  thus  turned 
down  is  forced  downwardly  by  the  auxiliary  combustion 
air  supplied  downwardly  at  the  outlet  portion  of  the  sec- 
ondary  combustion  zone,  thus  forming  the  recirculation 
vortex. 

In  the  waste  incinerator  according  to  claim  2,  the 
auxiliary  combustion  air  supplied  at  the  inlet  portion  of 
the  secondary  combustion  zone  is  swirled  to  thereby  ac- 
celerate  the  formation  of  the  recirculation  vortex.  In  the 
waste  incinerator  according  to  claim  8,  the  gas  passage 
at  the  inlet  portion  of  the  secondary  combustion  zone  is 
rapidly  increased  in  diameter,  so  that  the  rising  gas 
passing  through  the  inlet  portion  is  expanded  in  the  ra- 
dial  direction  of  the  inlet  portion  to  flow  into  the  second- 
ary  combustion  zone.  Further,  the  auxiliary  combustion 
air  is  supplied  downwardly  at  the  outlet  portion  of  the 
secondary  combustion  zone,  thereby  more  stably  accel- 
erating  the  formation  of  the  recirculation  vortex. 

In  the  case  where  carbon  or  soot  is  generated  in  the 
combustion  gas,  or  in  the  case  where  an  oxygen  quan- 
tity  or  a  fuel  supply  quantity  is  small,  complete  combus- 
tion  in  the  incinerator  cannot  be  expected  in  spite  of 
good  mixing  in  the  secondary  combustion  zone  if  the 
residence  time  of  the  combustion  gas  in  the  incinerator 
is  insufficient.  In  view  of  this,  the  waste  incinerator  ac- 
cording  to  claim  4  is  provided  with  a  tertiary  combustion 
zone  between  the  secondary  combustion  zone  and  the 
outlet  of  the  incinerator.  Accordingly,  the  combustion 
gas  generated  in  the  secondary  combustion  zone  is  re- 
tained  in  the  tertiary  combustion  zone  until  the  gas  is 
ejected  from  the  outlet  of  the  incinerator.  Thus,  more 
complete  combustion  can  be  effected. 

In  the  waste  incinerator  according  to  claim  3  or  5, 
the  cooling  fluid  is  fed  to  the  cooling  jacket  formed  in  the 
side  wall  of  the  incinerator  surrounding  the  secondary 
combustion  zone  or  the  tertiary  combustion  zone,  there- 
by  preventing  an  abnormal  increase  in  temperature  in 
the  incinerator  and  simultaneously  recovering  the  heat 
generated  in  the  incinerator  through  the  cooling  fluid  to 
effectively  utilize  thermal  energy. 

In  the  waste  incinerator  according  to  claim  6,  the 
flow  rate  of  the  cooling  fluid  is  controlled  according  to 

an  actual  temperature  in  the  incinerator,  thereby  main- 
taining  a  proper  temperature  in  the  incinerator  more  ac- 
curately. 

In  the  incinerating  method  according  to  claim  8, 
5  steam  or  atomized  water  larger  in  specific  gravity  than 

the  auxiliary  combustion  air  is  mixed  with  the  auxiliary 
combustion  air,  thereby  increasing  the  kinetic  energy  of 
the  water-containing  auxiliary  combustion  air  by  an  in- 
crease  in  mass  of  water.  Accordingly,  a  force  of  the  aux- 

10  iliary  combustion  air  penetrating  through  the  flow  of  the 
rising  gas  to  reach  the  center  of  the  incinerator  (which 
force  will  be  hereinafter  referred  to  as  a  penetration 
force)  can  be  increased  to  thereby  effect  the  formation 
of  a  stronger  recirculation  vortex  and  the  adjustment  of 

is  a  vorticity. 

(Effect) 

As  described  above,  according  to  the  present  in- 
20  vention,  the  recirculation  vortex  is  formed  in  the  second- 

ary  combustion  zone  to  improve  the  efficiency  of  mixing 
between  the  auxiliary  combustion  air  and  the  gasified 
waste.  Accordingly,  the  emission  of  dioxin  can  be  greatly 
suppressed  without  complex  combustion  control. 

25  In  particular,  in  the  waste  incinerator  according  to 
claim  2,  the  auxiliary  combustion  air  is  injected  in  a  swirl- 
ing  condition  from  the  inlet  portion  of  the  secondary 
combustion  zone.  Accordingly,  the  recirculation  vortex 
can  be  formed  more  easily. 

30  In  the  waste  incinerator  according  to  the  present  in- 
vention,  the  outlet  portion  of  the  secondary  combustion 
zone  is  configured  so  that  the  gas  passage  at  the  outlet 
portion  is  gradually  restricted  toward  the  upper  end  of 
the  outlet  portion.  Accordingly,  the  auxiliary  combustion 

35  air  supplied  downwardly  from  the  outlet  portion  of  the 
secondary  combustion  zone  can  be  prevented  from 
flowing  into  the  primary  combustion  zone  owing  to  the 
acceleration  of  formation  of  the  recirculation  vortex  by 
the  rapid  expansion  of  the  gas  passage  at  the  inlet  por- 

40  tion  of  the  secondary  combustion  zone  and  owing  to  the 
specific  shape  of  the  secondary  combustion  zone.  As  a 
result,  the  recirculation  vortex  can  be  stabilized. 

In  the  waste  incinerator  according  to  claim  4,  the 
gas  burned  in  the  secondary  combustion  zone  is  re- 

45  tained  in  the  tertiary  combustion  zone  until  the  gas 
reached  the  outlet  of  the  incinerator.  Accordingly,  even 
in  the  case  where  the  gas  burned  in  the  secondary  com- 
bustion  zone  contains  a  substance  requiring  a  long  time 
for  combustion,  such  as  carbon,  or  in  the  case  where 

so  an  oxygen  quantity  or  a  fuel  supply  quantity  is  small, 
sufficient  combustion  in  the  incinerator  can  be  ensured. 

In  the  waste  incinerator  according  to  claim  3  or  5, 
the  cooling  fluid  is  fed  to  the  cooling  jacket  formed  in  the 
side  wall  of  the  incinerator  surrounding  the  secondary 

55  combustion  zone  or  the  tertiary  combustion  zone.  Ac- 
cordingly,  an  excessive  increase  in  temperature  in  the 
incinerator  can  be  prevented  to  ensure  normal  combus- 
tion.  Moreover,  the  heat  generated  in  the  incinerator  can 

3 



5 EP  0  601  584  B1 6 

be  recovered  through  the  cooling  fluid  as  a  medium, 
thereby  realizing  energy  saving. 

In  the  waste  incinerator  according  to  claim  9,  the 
flow  rate  of  the  cooling  fluid  is  controlled  according  to 
an  actual  temperature  in  the  incinerator,  thereby  main- 
taining  a  proper  temperature  range  in  the  incinerator 
more  accurately. 

In  the  incinerating  method  according  to  claim  8, 
steam  or  atomized  water  larger  in  specific  gravity  than 
the  auxiliary  combustion  air  is  mixed  with  the  auxiliary 
combustion  air,  thereby  increasing  the  kinetic  energy  of 
the  air/water  mixture  by  an  increase  in  mass  of  water. 
Accordingly,  the  penetration  force  of  the  auxiliary  com- 
bustion  air  (i.e.,  the  force  of  the  auxiliary  combustion  air 
penetrating  through  the  flow  of  the  rising  gas  to  reach 
the  center  of  the  incinerator)  can  be  increased  to  thereby 
effect  the  formation  of  a  stronger  recirculation  vortex 
and  the  adjustment  of  a  vorticity. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  an  elevational  view  in  section  of  an  essen- 
tial  part  of  a  waste  incinerator  according  to  the 
present  invention; 
Figs.  2(a)  and  2(b)  are  cross  sections  taken  along 
the  line  A-A  and  the  line  B-B  in  Fig.  1  ,  respectively; 
Fig.  3  is  a  view  illustrating  the  result  of  computation 
of  a  CO  mixed  condition  and  a  gas  velocity  vector 
in  a  conventional  waste  incinerator; 
Fig.  4  is  a  view  illustrating  the  result  of  computation 
of  a  CO  mixed  condition  and  a  gas  velocity  vector 
in  the  waste  incinerator  of  the  first  preferred  embod- 
iment; 
Fig.  5  is  an  elevational  view  in  section  of  an  essen- 
tial  part  of  a  waste  incinerator  in  a  second  preferred 
embodiment  of  the  present  invention; 
Fig.  6  is  an  elevational  view  in  section  of  an  essen- 
tial  part  of  a  waste  incinerator  in  a  third  preferred 
embodiment  of  the  present  invention; 
Fig.  7  is  an  elevational  view  in  section  of  an  essen- 
tial  part  of  a  waste  incinerator  in  a  fourth  preferred 
embodiment  of  the  present  invention; 
Figs.  8(a)  and  8(b)  are  horizontal  sectional  views 
similar  to  Figs.  2(a)  and  2(b),  respectively,  showing 
a  modification  of  the  horizontal  sectional  shape  of 
the  waste  incinerator  according  to  the  present  in- 
vention; 
Fig.  9  is  an  elevational  view  in  section  of  a  waste 
incinerator  in  the  prior  art; 
Fig.  1  0  is  a  graph  showing  a  test  result  on  combus- 
tibility  in  model  incinerators  of  the  prior  art  type  and 
the  present  invention  type;  and 
Fig.  11  is  an  elevational  view  in  section  showing  a 
modification  of  the  internal  shape  of  the  waste  in- 
cinerator  according  to  the  present  invention. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

A  first  preferred  embodiment  of  the  present  inven- 
5  tion  will  now  be  described  with  reference  to  Figs.  1  to  4. 

In  the  waste  incinerator  shown  in  Figs.  1  to  4,  the  lami- 
nated  structure  of  the  side  wall  of  an  incinerator  body 
1  0  and  the  construction  of  the  peripheral  equipment  are 
similar  to  those  shown  in  Fig.  9,  and  the  explanation 

10  thereof  will  be  omitted  herein. 
As  shown  in  Fig.  1  ,  the  inside  of  the  incinerator  body 

10  is  divided  into  a  primary  combustion  zone  (gasifica- 
tion  zone)  A1  ,  a  secondary  combustion  zone  (main  com- 
bustion  zone)  A2,  and  a  tertiary  combustion  zone  A3, 

is  which  are  arranged  in  this  order  from  the  lower  side.  A 
lower  restriction  1  2  projecting  from  the  inner  wall  surface 
of  the  body  10  is  provided  at  an  interfacial  portion  be- 
tween  the  primary  combustion  zone  A1  and  the  second- 
ary  combustion  zone  A2,  and  an  upper  restriction  14 

20  projecting  from  the  inner  wall  surface  of  the  body  10  is 
provided  at  an  interfacial  portion  between  the  secondary 
combustion  zone  A2  and  the  tertiary  combustion  zone 
A3.  An  air  supplying  device  (air  supplying  means)  1  5  is 
connected  to  the  lower  restriction  12  and  the  upper  re- 

25  striction  1  4. 
The  lower  restriction  12  has  an  inner  circumferential 

surface  consisting  of  a  tapering  surface  1  6  upwardly  de- 
creasing  in  diameter,  a  cylindrical  surface  17  constant 
in  diameter,  and  a  tapering  surface  1  8  upwardly  increas- 

30  ing  in  diameter,  which  are  arranged  in  this  order  from 
the  lower  side.  As  shown  in  Fig.  2(a),  the  cylindrical  sur- 
face  17  is  formed  with  a  plurality  of  secondary  air  injec- 
tion  holes  20  arranged  circumferentially  at  regular  inter- 
vals  so  that  the  air  supplied  from  the  air  supplying  device 

35  15  may  be  injected  as  a  secondary  air  (auxiliary  com- 
bustion  air)  from  each  secondary  air  injection  hole  20 
into  the  incinerator.  The  direction  of  injection  of  the  sec- 
ondary  air  is  so  set  as  to  be  inclined  upwardly  at  an  ap- 
propriate  angle  (e.g.,  about  30°)  with  respect  to  a  hori- 

40  zontal  direction  in  a  vertical  section  as  shown  in  Fig.  1 
and  to  be  inclined  with  the  same  orientation  at  an  ap- 
propriate  angle  (e.g.,  about  45°)  with  respect  to  a  radial 
direction  in  a  horizontal  section  as  shown  in  Fig.  2(a). 
In  other  words,  the  direction  is  set  so  that  the  secondary 

45  air  may  be  supplied  upwardly  spirally  into  the  incinera- 
tor. 

The  upper  restriction  14  has  an  inner  circumferen- 
tial  surface  consisting  of  a  tapering  surface  22  upwardly 
decreasing  in  diameter  and  a  tapering  surface  24  up- 

50  wardly  increasing  in  diameter,  which  are  arranged  in  this 
order  from  the  lower  side.  As  shown  in  Fig.  2(b),  the  up- 
per  restriction  14  is  formed  with  a  plurality  of  (e.g.,  four) 
tertiary  air  injection  holes  26  arranged  circumferentially 
at  equal  intervals  and  with  a  plurality  of  auxiliary  tertiary 

55  air  injection  holes  28  between  the  tertiary  air  injection 
holes  26  so  that  the  air  supplied  from  the  air  supplying 
device  1  5  may  be  injected  as  a  tertiary  air  (auxiliary  com- 
bustion  air)  from  these  injection  holes  26  and  28  into  the 

4 
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incinerator. 
The  direction  of  injection  of  the  tertiary  air  from  the 

tertiary  air  injection  holes  26  is  so  set  as  to  be  inclined 
downwardly  at  an  appropriate  angle  with  respect  to  a 
horizontal  direction  in  a  vertical  section  as  shown  in  Fig. 
1  and  to  coincide  with  a  radial  direction  in  a  horizontal 
section  as  shown  in  Fig.  2(b).  Concretely,  when  a  pen- 
etration  force  of  the  tertiary  air  injected  from  the  tertiary 
air  injection  holes  26  is  strong  (i.e.,  a  force  of  the  tertiary 
air  penetrating  through  a  rising  gas  flow  in  the  incinera- 
tor  to  reach  the  center  of  the  incinerator  is  strong),  the 
direction  is  set  at  an  appropriate  angle  ranging  from 
about  0°  to  about  60°  (e.g.,  about  45°)  with  respect  to 
the  radial  direction  in  a  plane  perpendicular  to  a  center 
axis  of  the  incinerator. 

Further,  the  direction  of  injection  of  the  tertiary  air 
from  the  auxiliary  tertiary  air  injection  holes  28  is  so  set 
as  to  coincide  with  the  horizontal  direction  in  the  vertical 
section  as  shown  in  Fig.  1  and  coincide  with  the  radial 
direction  in  the  horizontal  section  as  shown  in  Fig.  2(b). 

Thus,  the  internal  shape  of  the  incinerator  in  the 
secondary  combustion  zone  A2  is  set  so  that  the  inlet 
portion  of  the  zone  A2  is  upwardly  increased  in  diameter 
and  the  outlet  portion  of  the  zone  A2  is  upwardly  de- 
creased  in  diameter. 

In  such  an  incinerator,  refuse  is  supplied  onto  a 
sand  bed  (not  shown)  provided  in  the  primary  combus- 
tion  zone  A1  ,  and  the  refuse  is  then  burned  to  be  gasi- 
fied,  which  is  in  turn  introduced  into  the  secondary  com- 
bustion  zone  A2. 

In  the  secondary  combustion  zone  A2,  the  second- 
ary  air  is  upwardly  injected  in  a  swirling  condition  from 
the  secondary  air  injection  holes  20  of  the  lower  restric- 
tion  1  2  forming  the  inlet  portion  of  the  zone  A2.  The  sec- 
ondary  air  injected  is  raised  as  radially  expanding,  and 
is  thereafter  restricted  toward  the  center  axis  by  the  ta- 
pering  surface  22  of  the  upper  restriction  1  4  forming  the 
outlet  portion  of  the  zone  A2.  Further,  the  tertiary  air  is 
downwardly  injected  from  the  tertiary  air  injection  holes 
26  of  the  upper  restriction  14,  thereby  forming  a  recir- 
culation  vortex  (i.e.,  a  gas  flow  turning  down  at  the  outlet 
portion  of  the  zone  A2  after  rising)  in  combination  with 
the  secondary  air.  Owing  to  this  recirculation  vortex,  the 
secondary  air  and  the  tertiary  air  are  effectively  mixed 
with  the  combustion  gas  rising  from  the  primary  com- 
bustion  zone  A1  ,  thereby  effectively  reburn  the  combus- 
tion  gas.  A  gas  generated  by  this  recombustion  is  al- 
lowed  to  flow  through  the  tertiary  combustion  zone  A3, 
and  is  then  ejected  from  the  upper  portion  of  the  incin- 
erator. 

As  mentioned  above,  the  lower  and  upper  restric- 
tions  12  and  14  are  provided  at  the  inlet  and  the  outlet 
of  the  secondary  combustion  zone  A2,  respectively,  and 
the  secondary  air  and  the  tertiary  air  are  injected  from 
the  lower  and  upper  restrictions  12  and  14,  respectively, 
thereby  forming  the  recirculation  vortex  in  the  secondary 
combustion  zone  A2.  Accordingly,  the  gasified  refuse  is 
sufficiently  mixed  with  the  secondary  air  and  the  tertiary 

air  (both  serving  as  the  auxiliary  combustion  air)  by  uti- 
lizing  this  recirculation  vortex.  As  a  result,  the  generation 
of  dioxin  can  be  greatly  suppressed. 

In  particular,  since  the  secondary  air  is  introduced 
5  in  the  swirling  condition  in  this  preferred  embodiment, 

the  formation  of  the  recirculation  vortex  is  effected  more 
easily,  and  the  flow  in  the  secondary  combustion  zone 
A2  becomes  complex  to  thereby  more  accelerate  the 
mixing  of  the  combustion  gas  with  the  air  in  the  zone  A2. 

10  Further,  since  the  flow  in  the  tertiary  combustion  zone 
A3  also  becomes  a  swirling  condition,  a  residence  time 
in  the  zone  A3  can  be  lengthened. 

Further,  since  the  tertiary  air  is  injected  downwardly 
from  the  tertiary  air  injection  holes  26  in  this  preferred 

is  embodiment,  the  gas  in  the  secondary  combustion  zone 
A2  can  be  prevented  from  upwardly  passing  along  the 
center  axis  of  the  incinerator,  thereby  forming  a  stronger 
recirculation  vortex.  Further,  since  the  tertiary  air  is  in- 
jected  also  from  the  auxiliary  tertiary  air  injection  holes 

20  28  located  between  the  tertiary  air  injection  holes  26, 
the  upward  pass  of  the  gas  along  the  center  axis  can  be 
prevented  more  reliably. 

In  this  preferred  embodiment,  both  the  restriction  of 
the  gas  passage  by  the  tapering  surface  22  and  the 

25  downward  injection  of  the  tertiary  air  at  the  outlet  of  the 
secondary  combustion  zone  A2  are  particularly  impor- 
tant  for  the  formation  of  the  recirculation  vortex.  If  the 
restriction  of  the  gas  passage  by  the  tapering  surface 
22  were  not  present,  the  formation  of  the  vortex  would 

30  not  be  accelerated.  Furthermore,  if  the  downward  injec- 
tion  of  the  tertiary  air  were  not  present,  the  gas  contain- 
ing  an  intermediate  product  generated  in  the  primary 
combustion  zone  A1  would  upwardly  pass  through  the 
central  portion  of  the  incinerator  to  result  in  insufficient 

35  mixing. 
Figs.  3  and  4  show  the  results  of  numerical  calcu- 

lations  of  a  CO  mixed  condition  and  a  gas  velocity  vector 
in  the  conventional  incinerator  shown  in  Fig.  9  and  in  the 
incinerator  of  the  preferred  embodiment  shown  in  Fig. 

40  1  ,  respectively.  It  is  understood  from  Figs.  3  and  4  that 
almost  no  recirculation  vortex  is  formed  in  the  conven- 
tional  incinerator  to  result  in  a  bad  mixed  condition  of 
CO,  whereas  the  recirculation  vortex  is  apparently 
formed  in  the  secondary  combustion  zone  A2  of  the  in- 

45  cinerator  in  this  preferred  embodiment,  and  CO  is  suffi- 
ciently  mixed  with  the  secondary  air  and  the  tertiary  air 
by  this  recirculation  vortex. 

Fig.  1  0  shows  the  results  of  a  combustion  test  in  two 
model  furnaces  of  the  conventional  type  and  the  pre- 

50  ferred  embodiment  type  each  having  a  capacity  of  2.5 
tons  per  day.  In  each  model  furnace,  no  sand  bed  is  pro- 
vided,  and  a  city  gas  burner  is  used.  However,  simula- 
tion  is  performed  so  that  a  CO  exhaust  quantity  and  its 
timed  pattern  in  a  combustion  operation  under  the  same 

55  conditions  as  those  in  an  actual  furnace  having  a  sand 
bed  (i.e.,  a  waste  incinerator  with  a  fluidized  bed)  can 
be  obtained.  More  specifically,  a  combustion  operating 
method  such  that  a  CO  exhaust  quantity  and  its  timed 

5 
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pattern  similar  to  those  in  the  conventional  actual  fur- 
nace  are  generated  is  searched  by  using  the  model  fur- 
nace  of  the  conventional  type.  Thereafter,  combustion 
operation  is  carried  out  in  the  model  furnace  of  the  pre- 
ferred  embodiment  type  by  the  same  method  as  the 
combustion  operating  method  searched  above  to  meas- 
ure  the  result. 

In  Fig.  10,  "rated  conditions"  means  design  condi- 
tions,  and  accordingly  the  CO  exhaust  quantities  under 
the  rated  conditions  in  both  types  are  zero.  On  the  other 
hand,  "local  low-load  conditions"  means  operating  con- 
ditions  in  the  condition  where  the  supply  of  refuse  is  cut, 
and  "local  overload  conditions"  means  operating  condi- 
tions  in  the  condition  where  refuse  is  supplied  locally 
excessively. 

As  shown  in  Fig.  10,  it  is  understood  that  the  CO 
exhaust  quantity  can  be  suppressed  to  1  %  or  less  under 
the  local  overload  conditions  by  the  model  furnace  of 
the  preferred  embodiment  type  as  compared  with  by  the 
model  furnace  of  the  conventional  type,  and  that  the  CO 
exhaust  quantity  can  be  suppressed  to  substantially  ze- 
ro  under  the  local  low-load  conditions.  This  result  is  con- 
sidered  to  be  due  to  the  fact  that  the  unburned  gas  is 
well  mixed  with  the  auxiliary  combustion  air  by  the  re- 
circulation  vortex  formed  in  the  secondary  combustion 
zone  of  the  model  furnace  of  the  preferred  embodiment 
type. 

Next,  a  second  preferred  embodiment  of  the 
present  invention  will  be  described  with  reference  to  Fig. 
5. 

In  the  incinerator  of  the  first  preferred  embodiment, 
the  more  rapidly  the  gas  passage  is  expanded  by  the 
upper  tapering  surface  1  8  of  the  lower  restriction  1  2,  the 
more  easily  the  recirculation  vortex  is  formed.  However, 
in  association  with  this,  a  degree  of  restriction  by  the 
tapering  surface  1  6  becomes  higher  to  cause  an  exces- 
sive  increase  in  velocity  of  the  main  gas  flow  with  the 
result  that  the  formation  of  the  vortex  becomes  difficult. 

In  view  of  this,  the  incinerator  of  the  second  pre- 
ferred  embodiment  is  designed  so  that  the  incinerator 
body  10  itself  is  formed  with  a  divergent  portion  30  and 
a  convergent  portion  32  at  the  inlet  and  the  outlet  of  the 
secondary  combustion  zone  A2,  respectively.  Accord- 
ingly,  the  inner  diameter  of  the  incinerator  in  the  second- 
ary  combustion  zone  A2  is  actually  larger  than  that  in 
the  other  zones  A1  and  A3.  According  to  such  a  struc- 
ture,  the  gas  passage  can  be  rapidly  expanded  at  the 
inlet  of  the  secondary  combustion  zone  A2  without  re- 
stricting  the  outlet  of  the  primary  combustion  zone  A1  , 
thereby  easily  forming  a  sufficient  recirculation  vortex. 

Next,  a  third  preferred  embodiment  of  the  present 
invention  will  be  described  with  reference  to  Fig.  6. 

In  the  third  preferred  embodiment,  a  center  axis  G1 
of  the  incinerator  in  the  primary  combustion  zone  A1  is 
horizontally  shifted  from  a  center  axis  G2  of  the  inciner- 
ator  in  the  secondary  combustion  zone  A2,  thereby 
forming  an  opening  through  the  upper  surface  of  a  hous- 
ing  defining  the  primary  combustion  zone  A1  and  using 

this  opening  as  a  refuse  supply  hole  34. 
According  to  such  a  structure,  the  refuse  supply 

hole  34  can  be  located  nearer  to  the  central  portion  of 
the  primary  combustion  zone  A1  as  compared  with  the 

5  structure  that  the  center  axis  G1  in  the  primary  combus- 
tion  zone  A1  is  coincident  with  the  center  axis  G2  in  the 
secondary  combustion  zone  A2  as  shown  in  the  first  and 
second  preferred  embodiments.  Further,  also  in  the  third 
preferred  embodiment  wherein  the  primary  combustion 

10  zone  A1  and  the  secondary  combustion  zone  A2  are  ec- 
centric  from  each  other,  a  recirculation  vortex  can  be 
stably  formed  in  the  secondary  combustion  zone  A2, 
thereby  effecting  sufficient  mixing  of  the  combustion  gas 
and  the  auxiliary  combustion  air  and  a  reduction  in  di- 

15  oxin. 
Next,  a  fourth  preferred  embodiment  of  the  present 

invention  will  be  described  with  reference  to  Fig.  7. 
The  fluidized  bed  type  incinerator  mentioned  above 

in  each  preferred  embodiment  is  excellent  in  load  fol- 
20  lowing  ability  (i.e.,  high  in  responsiveness  of  a  temper- 

ature  change  in  the  incinerator  due  to  refuse  supply). 
Therefore,  particularly  in  the  secondary  combustion 
zone  A2  where  positive  mixing  is  performed  to  promote 
combustion  and  in  the  tertiary  combustion  zone  A3 

25  downstream  of  the  zone  A2,  the  temperature  in  the  in- 
cinerator  easily  exceeds  a  preferable  temperature 
range  (800  -  1000°C  in  the  above  preferred  embodi- 
ments).  Such  an  undue  temperature  rise  may  cause  the 
generation  of  thermal  NOx  or  melting  of  fly  ash  on  the 

30  wall  surface  of  the  incinerator,  thus  reducing  the  per- 
formance  of  the  incinerator.  Further,  about  2%  of  a  heat 
quantity  generated  in  the  incinerator  is  wastefully  dissi- 
pated  from  the  wall  of  the  incinerator  to  the  outside 
thereof,  so  that  the  recovery  of  such  a  dissipated  heat 

35  quantity  is  desired. 
In  view  of  this,  the  incinerator  of  the  fourth  preferred 

embodiment  is  designed  so  that  a  cooling  jacket  is  pro- 
vided  on  the  wall  of  the  incinerator  to  effect  cooling  of 
the  inside  of  the  incinerator  and  recovery  of  heat  dissi- 

40  pating  from  the  wall  of  the  incinerator. 
More  specifically,  referring  to  Fig.  7,  cooling  jackets 

36  and  38  each  having  a  doughnut-shaped  space  there- 
in  are  formed  in  the  side  walls  surrounding  the  second- 
ary  combustion  zone  A2  and  the  tertiary  combustion 

45  zone  A3,  respectively.  Both  the  cooling  jackets  36  and 
38  are  connected  through  a  cooling  water  supply  pas- 
sage  39  to  a  pump  (feeding  means)  40,  and  are  con- 
nected  through  a  hot  water  recovery  passage  42  to  a 
tank  (not  shown). 

so  The  incinerator  body  is  provided  with  thermocou- 
ples  (temperature  detecting  means)  44  and  46  for  de- 
tecting  temperatures  in  the  secondary  combustion  zone 
A2  and  the  tertiary  combustion  zone  A3,  respectively, 
and  is  also  provided  with  a  flow  control  device  48  for 

55  controlling  a  discharge  quantity  from  the  pump  40  ac- 
cording  to  detected  temperatures  by  the  thermocouples 
44  and  46.  The  flow  control  device  48  is  so  designed  as 
to  increase  the  discharge  quantity  from  the  pump  40 

6 
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from  a  fundamental  flow  rate  when  at  least  one  of  the 
detected  temperatures  by  the  thermocouples  44  and  46 
exceeds  a  permissible  maximum  temperature  (1000°C 
in  this  preferred  embodiment). 

According  to  such  a  construction,  the  temperature 
in  the  incinerator  can  be  maintained  at  a  proper  temper- 
ature  by  the  cooling  water  flowing  in  the  cooling  jackets 
36  and  38,  and  the  heat  generated  in  the  incinerator  can 
be  recovered  through  the  cooling  water  as  a  medium 
(concretely,  a  hot  water  obtained  by  the  heat  generated 
in  the  incinerator  is  recovered  to  the  tank).  Accordingly, 
the  heat  of  the  hot  water  can  be  recycled  for  heating  or 
the  like  in  an  incinerating  plant.  Concretely,  it  has  been 
confirmed  that  a  hot  water  having  a  temperature  of 
about  80°C  can  be  recovered  at  a  rate  of  2.5  tons  per 
hour  in  an  incinerator  having  a  refuse  disposal  capacity 
of  1  00  tons  per  day  owing  to  the  provision  of  the  cooling 
jackets  36  and  38. 

In  this  preferred  embodiment,  the  following  modifi- 
cations  may  be  made. 

(a)  Only  one  of  the  cooling  jackets  36  and  38  may 
be  provided  for  the  secondary  combustion  zone  A2 
or  the  tertiary  combustion  zone  A3.  In  particular, 
when  the  cooling  jacket  38  is  provided  for  the  terti- 
ary  combustion  zone  A3,  the  temperature  of  a  com- 
bustion  gas  to  be  exhausted  from  an  exhaust  outlet 
50  can  be  more  reliably  suppressed  to  a  prescribed 
temperature  or  less. 
(b)  While  the  common  pump  40  is  connected  to  both 
the  cooling  jackets  36  and  38  in  Fig.  7,  two  pumps 
maybe  individually  connected  to  the  cooling  jackets 
36  and  38,  and  the  discharge  quantities  of  the  two 
pumps  may  be  individually  controlled  according  to 
the  detected  temperatures  in  the  zones  A2  and  A3. 
(c)  The  cooling  fluid  flowing  in  the  cooling  jackets 
36  and  38  is  not  limited  to  water.  For  example,  air 
may  be  fed  to  the  cooling  jackets  36  and  38,  and  a 
hot  air  obtained  by  the  heat  generated  in  the  incin- 
erator  may  be  used  as  the  secondary  air  and  the 
tertiary  air. 

Further,  in  the  present  invention  the  following  mod- 
ifications  may  be  made. 

(1  )  The  air  ratio  (or  excess  air  factor)  of  the  gas  flow- 
ing  into  the  secondary  combustion  zone  A2  may  be 
suitably  set  in  the  present  invention.  However,  it  is 
desirable  to  hold  this  air  ratio  to  about  1  .7  in  order 
not  to  reduce  a  combustion  temperature.  Further,  it 
is  greatly  desirable  to  set  an  air  supply  direction  and 
momentum  so  as  to  form  a  stable  recirculation  vor- 
tex. 

Further,  steam  or  atomized  water  larger  in  spe- 
cific  gravity  than  air  may  be  mixed  with  the  second- 
ary  air  and  the  tertiary  air  to  be  injected  into  the  in- 
cinerator.  In  this  case,  the  kinetic  energy  of  the  air- 
water  mixture  can  be  increased  by  an  increase  in 

mass  of  water  without  increasing  an  injection  veloc- 
ity.  Accordingly,  the  penetration  force  of  the  second- 
ary  air  and  the  tertiary  air  can  be  increased.  That  is, 
the  force  of  the  secondary  air  and  the  tertiary  air 

5  penetrating  the  flow  of  the  rising  gas  to  reach  the 
center  of  the  incinerator  can  be  increased. 
(2)  The  air  ratio  in  the  secondary  combustion  zone 
A2  may  also  be  suitably  set  in  the  present  invention. 
However,  it  is  preferable  to  adjust  the  air  ratio  so 

10  that  high  temperatures  of  about  1000°C  can  be 
maintained  in  this  zone  A2.  Further,  it  is  greatly  pref- 
erable  to  decide  the  momentum  of  the  air  so  that 
the  recirculation  vortex  is  formed  in  the  above  ad- 
justed  range  of  the  air  ratio. 

is  (3)  In  the  present  invention,  a  specific  temperature 
of  the  auxiliary  combustion  air  is  not  limited.  How- 
ever,  the  auxiliary  combustion  air  may  be  preheated 
before  introduced  into  the  incinerator.  In  this  case, 
a  decrease  in  combustion  temperature  due  to  the 

20  introduction  of  the  auxiliary  combustion  air  unless 
preheated  can  be  avoided  to  thereby  ensure  better 
combustion. 
(4)  It  is  sufficient  in  the  present  invention  that  the 
auxiliary  combustion  air  having  a  penetration  force 

25  is  to  be  downwardly  supplied  at  the  outlet  of  the  sec- 
ondary  combustion  zone  A2,  and  the  tertiary  com- 
bustion  zone  A3  may  be  therefore  be  omitted.  How- 
ever,  the  provision  of  the  tertiary  combustion  zone 
A3  can  provide  an  advantage  such  that  the  gas 

30  burned  in  the  secondary  combustion  zone  A2  can 
be  retained  in  the  incinerator  for  a  longer  period  of 
time,  thereby  well  performing  the  combustion  that 
is  not  enough  only  by  the  acceleration  of  mixing.  For 
example,  even  in  the  case  where  a  substance  re- 

35  quiring  a  long  time  for  combustion,  such  as  carbon 
or  soot  is  generated  in  the  combustion  gas,  or  in  the 
case  where  an  oxygen  quantity  or  a  fuel  supply 
quantity  is  small,  complete  combustion  can  be  per- 
formed  by  letting  the  gas  burned  in  the  secondary 

40  combustion  zone  A2  reside  in  the  tertiary  combus- 
tion  zone  A3  for  a  given  period  of  time  or  more. 
(5)  In  the  present  invention,  the  horizontal  sectional 
shape  of  the  incinerator  is  not  limited  to  a  circular 
shape  as  in  the  above  preferred  embodiments.  For 

45  example,  the  horizontal  sections  taken  along  the 
lines  A-A  and  B-B  in  Fig.  1  may  be  rectangular  as 
shown  in  Figs.  8(a)  and  8(b),  respectively.  Also  in 
this  case,  a  recirculation  vortex  similar  to  that  in  the 
above  preferred  embodiments  can  be  formed  by  ex- 

50  panding  and  contracting  the  gas  passage  at  the  in- 
let  and  the  outlet  of  the  secondary  combustion  zone 
A2,  respectively,  and  by  properly  introducing  the 
auxiliary  combustion  air.  Further,  as  shown  in  Fig. 
8(a),  the  direction  of  injection  of  the  secondary  air 

55  may  be  inclined  in  the  horizontal  plane.  In  this  case, 
the  secondary  air  can  be  supplied  in  a  swirling  con- 
dition. 
(6)  In  the  present  invention,  the  direction  of  the  re- 

7 
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circulation  vortex  is  not  especially  limited.  For  ex- 
ample,  in  the  case  where  the  free  board  in  the  in- 
cinerator  has  a  rectangular  horizontal  section  as 
shown  in  Figs.  8(a)  and  8(b),  an  air  supplying  struc- 
ture  21  may  be  provided  in  the  free  board  as  shown 
in  Fig.  1  1  .  The  air  supplying  structure  21  extends  in 
a  direction  perpendicular  to  the  plane  of  the  sheet 
of  Fig.  11  so  as  to  penetrate  a  pair  of  opposed  side 
walls  of  the  incinerator.  The  lover  surface  of  the 
structure  21  functions  as  the  tapering  surface  22  for 
restricting  the  gas  passage.  The  tertiary  air  injection 
holes  26  and  the  auxiliary  tertiary  air  injection  holes 
28  are  formed  at  both  ends  of  the  structure  21  ,  so 
as  to  supply  the  auxiliary  combustion  air  similarly  to 
the  first  preferred  embodiment.  With  this  arrange- 
ment,  the  direction  of  the  recirculation  vortex  can 
be  made  reverse  to  that  of  the  recirculation  vortex 
shown  in  Fig.  1  . 

Claims 

1  .  A  waste  incinerator  for  burning  waste  supplied  into 
an  incinerator  comprising 

a  primary  combustion  zone  (A1)  for  gasifying 
and  burning  said  waste, 
a  secondary  combustion  zone  (A2)  arranged 
above  said  primary  combustion  zone  (A1)  in 
said  incinerator  comprising 

a  lower  restriction  (12)  provided  at  an  inter- 
facial  portion  between  said  primary  and 
said  secondary  combustion  zones  (A1  ,  A2) 
and  forming  an  inlet  portion  of  said  second- 
ary  combustion  zone  (A2)  being  so  config- 
ured  as  to  upwardly  increase  in  diameter, 
and 
an  upper  restriction  (14)  provided  at  an  out- 
let  portion  of  said  secondary  combustion 
zone  (A2)  being  so  configured  as  to  up- 
wardly  decrease  in  diameter 
air  supplying  means  (15)  for  supplying  an 
auxiliary  combustion  air  into  said  incinera- 
tor  for  burning  said  gasified  waste, 

characterized  in  that 

secondary  air  is  upwardly  injected  by  said  air 
supplying  means  (15)  from  secondary  air  injec- 
tion  holes  (20)  of  said  lower  restriction  (12),  and 
tertiary  air  is  downwardly  injected  by  said  air 
supplying  means  (15)  from  tertiary  air  injection 
holes  (26)  of  said  upper  restriction  (14),  thereby 
forming  a  recirculation  vortex  in  combination 
with  said  secondary  air. 

2.  A  waste  incinerator  according  to  claim  1,  wherein 

said  supply  direction  of  said  auxiliary  combustion 
air  to  be  supplied  at  said  inlet  portion  of  said  sec- 
ondary  combustion  zone  (A2)  is  set  so  as  to  be 
swirled. 

5 
3.  A  waste  incinerator  according  to  claim  1  or  2, 

wherein  a  cooling  jacket  (36)  is  formed  in  a  side  wall 
of  said  incinerator  surrounding  said  secondary 
combustion  zone  (A2),  and  wherein  a  feeding 

10  means  (40)  for  feeding  a  cooling  fluid  to  said  cooling 
jacket  (36)  is  provided. 

4.  A  waste  incinerator  according  to  any  of  the  preced- 
ing  claims,  wherein  a  tertiary  combustion  zone  (A3) 

is  for  retaining  gas  burned  in  said  secondary  combus- 
tion  zone  (A2)  is  formed  between  said  secondary 
combustion  zone  (A2)  and  an  outlet  of  said  inciner- 
ator. 

20  5.  A  waste  incinerator  according  to  claim  4,  wherein  a 
cooling  jacket  (38)  is  formed  in  a  side  wall  of  said 
incinerator  surrounding  said  tertiary  combustion 
zone  (A3),  and  wherein  a  feeding  means  (40)  for 
feeding  a  cooling  fluid  to  said  cooling  jacket  (38)  is 

25  provided. 

6.  A  waste  incinerator  according  to  claim  3  or  5, 
wherein  temperature  detecting  means  (44,  46)  for 
detecting  a  temperature  in  said  incinerator  and  flow 

30  control  means  (48)  for  controlling  a  flow  rate  of  said 
cooling  fluid  fed  to  said  cooling  jackets  (36,  38)  by 
said  feeding  means  (40)  according  to  said  temper- 
ature  detected  by  said  temperature  detecting 
means  (44,  46)  are  provided. 

35 
7.  A  waste  incinerating  method  by  means  of  a  waste 

incinerator  according  to  any  of  the  preceding  claims 
comprising  the  following  steps: 

40  burning  said  waste  in  said  primary  combustion 
zone  (A1), 
further  burning  said  gas  generated  in  said  pri- 
mary  combustion  zone  (A1)  in  said  secondary 
combustion  zone  (A2), 

45 
characterized  by 

injecting  said  secondary  air  upwardly  by  said 
air  supplying  means  (1  5)  from  secondary  air  in- 

50  jection  holes  (20)  of  said  lower  restriction  (12), 
and 
injecting  said  tertiary  air  downwardly  by  said  air 
supplying  means  (15)  from  tertiary  air  injection 
holes  (26)  of  said  upper  restriction  (1  4),  thereby 

55  forming  a  recirculation  vortex  in  combination 
with  said  secondary  air. 

8.  A  waste  incinerating  method  according  to  claim  7, 

8 
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characterized  in  that 
steam  or  atomized  water  is  mixed  with  said  auxiliary 
combustion  air. 

Patentanspriiche 

1.  Ein  Mullverbrennungsofen  zum  Verbrennen  von 
Mull,  der  in  einen  Verbrennungsofen  zugef  iihrt  wird, 
aufweisend 

eine  erste  Verbrennungszone  (A1  )  zum  Verga- 
sen  und  Abbrennen  dieses  Mulles, 
eine  zweite  Verbrennungszone  (A2),  die  ober- 
halb  der  ersten  Verbrennungszone  (A1  )  in  dem 
Verbrennungsofen  angeordnet  ist,  aufweisend 
eine  untere  Einschnurung  (12),  die  an  einem 
Schnittstellenabschnitt  zwischen  den  ersten 
und  zweiten  Verbrennungszonen  (A1  ,  A2)  vor- 
gesehen  ist  und  einen  EinlaBabschnitt  der 
zweiten  Verbrennungszone  (A2)  bildet,  der  so 
konfiguriert  ist,  dal3  sie  nach  oben  gerichtet  im 
Durchmesser  zunimmt,  und 
eine  obere  Einschnurung  (14),  die  an  einem 
AuslaBabschnitt  der  zweiten  Verbrennungszo- 
ne  (A2)  vorgesehen  ist,  die  so  konfiguriert  ist, 
dal3  sie  nach  oben  gerichtet  im  Durchmesser 
abnimmt, 
eine  Luftversorgungsvorrichtung  (15)  zum  Zu- 
fuhren  einer  Hilfsverbrennungsluft  in  den  Ver- 
brennungsofen  zum  Verbrennen  des  vergasten 
Mulles, 

dadurch  gekennzeichnet,  daft 

eine  Sekundarluft  durch  die  Luftzufuhrvorrich- 
tung  (15)  von  Sekundarlufteinblaslochern  (20) 
der  unteren  Einschnurung  (12)  nach  oben  ge- 
richtet  eingeblasen  wird,  und 
dal3  Tertiarluft  durch  die  Luftzufuhrvorrichtung 
(15)  von  Tertiarlufteinblaslochern  (26)  der  obe- 
ren  Einschnurung  (14)  nach  unten  gerichtet 
eingeblasen  wird,  wodurch  in  Verbindung  mit 
der  Sekundarluft  ein  Ruckfuhrwirbel  gebildet 
wird. 

2.  Ein  Mullverbrennungsofen  gemaB  Anspruch  1  ,  wo- 
bei  die  Zufuhrrichtung  der  Hilfsverbrennungsluft, 
die  an  den  EinlaBabschnitt  der  zweiten  Verbren- 
nungszone  (A2)  gefuhrt  werden  soil,  so  eingestellt 
ist,  dal3  sie  verwirbelt  wird. 

3.  Mullverbrennungsofen  gemaB  Anspruch  1  oder  2, 
wobei  ein  Kuhlmantel  (36)  in  einer  Seitenwand  des 
Verbrennungsofens  gebildet  ist,  der  die  zweite  Ver- 
brennungszone  (A2)  umgibt,  und  wobei  eine  Zu- 
fuhrvorrichtung  (40)  zum  Zufuhren  einer  Kuhlflus- 
sigkeit  an  den  Kuhlmantel  (36)  vorgesehen  ist. 

4.  Ein  Mullverbrennungsofen  gemaB  einem  der  vor- 
hergehenden  Anspruche,  wobei  eine  dritte  Ver- 
brennungszone  (A3)  zum  Zuruckhalten  von  Gas, 
das  in  der  zweiten  Verbrennungszone  (A2)  ver- 

5  brannt  ist,  zwischen  der  zweiten  Verbrennungszo- 
ne  (A2)  und  einem  AuslaB  des  Verbrennungsofens 
gebildet  ist. 

5.  Ein  Mullverbrennungsofen  gemaB  Anspruch  4,  wo- 
10  bei  ein  Kuhlmantel  (38)  in  einer  Seitenwand  des 

Verbrennungsofens  gebildet  ist,  der  die  dritte  Ver- 
brennungszone  (A3)  umgibt,  und  wobei  eine  Zu- 
fuhrvorrichtung  (40)  zum  Zufuhren  einer  Kuhlflus- 
sigkeit  an  den  Kuhlmantel  (38)  vorgesehen  ist. 

15 
6.  Ein  Mullverbrennungsofen  gemaB  Anspruch  3  oder 

5,  wobei  eine  Temperaturerfassungsvorrichtung 
(44,  46)  zum  Erfassen  einer  Temperatur  in  dem  Ver- 
brennungsofen  und  eine  Stromungsregelungsvor- 

20  richtung  (48)  zum  Regeln  einer  Stromungsge- 
schwindigkeit  der  Kuhlflussigkeit,  die  durch  die  Zu- 
fuhrvorrichtung  (40)  in  Abhangigkeit  von  der  durch 
die  Temperaturerfassungsvorrichtung  (44,  46)  er- 
faBten  Temperatur  an  die  Kuhlmantel  (36,  38)  ge- 

25  fuhrt  wird,  vorgesehen  sind. 

7.  Ein  Mullverbrennungsverfahren  mittels  eines  Miill- 
verbrennungsofens  gemaB  einem  der  vorherge- 
henden  Anspruche,  die  folgenden  Schritte  aufwei- 

30  send: 

Verbrennen  des  Mulls  in  der  ersten  Verbren- 
nungszone  (A1), 
desweiteren  Verbrennen  des  in  der  ersten  Ver- 

35  brennungszone  (A1)  erzeugten  Gases  in  der 
zweiten  Verbrennungszone  (A2), 

gekennzeichnet  durch 

40  nach  oben  gerichtetes  Einblasen  der  Sekun- 
darluft  durch  die  Luftversorgungsvorrichtung 
(15)  von  Sekundarlufteinblaslochern  (20)  der 
unteren  Einschnurung  (12),  und 
nach  unten  gerichtetes  Einblasen  der  Tertiarluft 

45  durch  die  Luftversorgungsvorrichtung  (15)  von 
Tertiarlufteinblaslochern  (26)  der  oberen  Ein- 
schnurung  (14),  wodurch  in  Kombination  mit 
der  Sekundarluft  ein  Ruckfuhrwirbel  gebildet 
wird. 

50 
8.  Ein  Mullverbrennungsverfahren  gemaB  Anspruch 

7, 
dadurch  gekennzeichnet,  daft 
Dampf  oder  atomisiertes  Wasser  mit  der  Hilfsver- 

55  brennungsluft  vermischt  wird. 
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Revendications 

1.  Incinerateur  de  dechets  pour  bruler  des  dechets 
amenes  dans  un  incinerateur  comprenant  : 

une  zone  de  combustion  primaire  (A1  )  pour  ga- 
zeifier  et  bruler  lesdits  dechets, 
une  zone  de  combustion  secondaire  (A2)  agen- 
cee  au-dessus  de  ladite  zone  de  combustion 
primaire  (A1)  dans  ledit  incinerateur, 
comprenant  : 
une  limitation  inferieure  (12)  disposee  au  ni- 
veau  d'une  partie  formant  interface  entre  lesdi- 
tes  zones  de  combustion  primaire  et  secondai- 
re  (A1  ,  A2)  et  formant  une  partie  d'entree  de 
ladite  zone  de  combustion  secondaire  (A2) 
conformee  de  facon  a  augmenter  de  diametre 
vers  le  haut,  et 
une  limitation  superieure  (14)  disposee  au  ni- 
veau  d'une  partie  de  sortie  de  ladite  zone  de 
combustion  secondaire  (A2)  conformee  de  fa- 
con  a  diminuer  de  diametre  vers  le  haut, 
des  moyens  d'alimentation  en  air  (15)  pour 
amener  de  I'air  de  combustion  auxiliaire  dans 
ledit  incinerateur  pour  bruler  lesdits  dechets 
gazeifies, 

caracterise  en  ce  que 

de  I'air  secondaire  est  injecte  vers  le  haut  par 
lesdits  moyens  d'alimentation  en  air  (15)  a  par- 
tir  de  trous  d'injection  d'air  (20)  de  ladite  limita- 
tion  inferieure  (12),  et 
de  I'air  tertiaire  est  injecte  vers  le  bas  par  lesdits 
moyens  d'alimentation  en  air  (15)  a  partir  des 
trous  d'injection  d'air  tertiaire  (26)  de  ladite  limi- 
tation  superieure  (14),  formant  de  ce  fait  un 
tourbillon  de  recirculation  en  combinaison  avec 
ledit  air  secondaire. 

2.  Incinerateur  de  dechets  selon  la  revendication  1, 
dans  lequel  ledit  sens  d'alimentation  dudit  air  de 
combustion  auxiliaire  a  amener  au  niveau  de  ladite 
partie  d'entree  de  ladite  zone  de  combustion  secon- 
daire  (A2)  est  fixe  de  facon  a  tourbillonner. 

3.  Incinerateur  de  dechets  selon  la  revendication  1  ou 
2,  dans  lequel  une  enveloppe  de  refroidissement 
(36)  est  formee  dans  une  paroi  laterale  dudit  inci- 
nerateur  entourant  ladite  zone  de  combustion  se- 
condaire  (A2),  et  dans  lequel  des  moyens  d'ame- 
nee  (40),  pour  amener  un  liquidede  refroidissement 
a  ladite  enveloppe  de  refroidissement  (36),  sont 
prevus. 

4.  Incinerateur  de  dechets  selon  Tune  quelconque  des 
revendications  precedentes,  dans  lequel  une  zone 
de  combustion  tertiaire  (A3)  pour  retenir  le  gaz  brule 

dans  ladite  zone  de  combustion  secondaire  (A2)  est 
formee  entre  ladite  zone  de  combustion  secondaire 
(A2)  et  une  sortie  dudit  incinerateur. 

5  5.  Incinerateur  de  dechets  selon  la  revendication  4, 
dans  lequel  une  enveloppe  de  refroidissement  (38) 
est  formee  dans  une  paroi  laterale  dudit  incinera- 
teur  entourant  ladite  zone  de  combustion  tertiaire 
(A3),  et  dans  lequel  des  moyens  d'amenee  (40), 

10  pour  amener  un  liquide  de  refroidissement  a  ladite 
enveloppe  de  refroidissement  (38),  sont  prevus. 

6.  Incinerateur  de  dechets  selon  la  revendication  3  ou 
5,  dans  lequel  des  moyens  de  detection  de  tempe- 

rs  rature  (44,  46)  pour  detecter  une  temperature  dans 
ledit  incinerateur  et  des  moyens  de  commande 
d'ecoulement  (48)  pour  commander  une  vitesse 
d'ecoulement  dudit  liquide  de  refroidissement  ame- 
ne  auxdites  enveloppes  de  refroidissement  (36,  38) 

20  par  lesdits  moyens  d'amenee  (40)  selon  ladite  tem- 
perature  detectee  par  lesdits  moyens  de  detection 
de  temperature  (44,  46),  sont  prevus. 

7.  Procede  d'incineration  de  dechets  au  moyen  d'un 
25  incinerateur  de  dechets  selon  I'une  quelconque  des 

revendications  precedentes,  comprenant  les  eta- 
pes  suivantes  : 

la  combustion  desdits  dechets  dans  ladite  zone 
30  de  combustion  primaire  (A1), 

la  combustion  supplemental  dudit  gaz  produit 
dans  ladite  zone  de  combustion  primaire  (A1) 
dans  ladite  zone  de  combustion  secondaire 
(A2), 

35 
caracterise  par 

I'injection  dudit  air  secondaire  vers  le  haut  par 
lesdits  moyens  d'alimentation  en  air  (15)  a  par- 

40  tir  de  trous  d'injection  d'air  (20)  de  ladite  limita- 
tion  inferieure  (12),  et 
I'injection  dudit  air  tertiaire  vers  le  bas  par  les- 
dits  moyens  d'alimentation  en  air  (15)  a  partir 
des  trous  d'injection  d'air  tertiaire  (26)  de  ladite 

45  limite  superieure  (14),  formant  de  ce  fait  un 
tourbillon  de  recirculation  en  combinaison  avec 
ledit  air  secondaire. 

8.  Procede  d'incineration  de  dechets  selon  la  revendi- 
so  cation  7, 

caracterise  en  ce  que 
de  I'eau  vaporisee  ou  atomisee  est  melangee  audit 
air  de  combustion  auxiliaire. 

55 
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FIG.  1 
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FIG.  2 ( a )  

PIG.  2{b )  
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FIG.   3 
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FIG.  4 
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PIG.  8(4i) 
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FIG.   9 
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FIG.  10 
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FIG.  11 
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