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Description 

The  invention  relates  to  a  burner  for  feeding  solid 
and  liquid  or  gaseous  fuel  into  a  burning  zone  of  a  kiln, 
for  instance  a  rotary  kiln.  5 

Such  burners  are  known  for  instance  from  the 
German  patent  specifications  DE  2905746  and  DE 
3027587  and  may  comprise  an  outer  burner  tube  in 
which  is  mounted  a  central  channel  ending  in  a  spray 
nozzle  forfeeding  burning  liquid  or  gaseous  fuel  such  10 
as  heavy  fuel  oil,  waste  products  of  solvents,  lubricat- 
ing  oils,  natural  gas  and  the  like  and  primary  air  into 
a  burning  zone  of  a  kiln  for  the  heat  treatment  such 
as  sintering  in  same  of  the  kiln  products,  an  concen- 
tric  channel  or  a  channel  system  surrounding  the  cen-  15 
tral  channel  which  concentric  channel(s)  feeds/feed 
combustion  air  as  primary  air  into  the  burning  zone 
and  which  may  be  provided  with  air  nozzles  for  creat- 
ing  an  air  swirl  in  the  burning  zone  and  yet  another 
concentric  channel  surrounding  the  primary  air  feed-  20 
ing  channel(s)  forfeeding  solid  fuel  into  the  burning 
zone.  The  necessary  combustion  air  for  a  sufficient 
combustion  in  the  burning  zone  of  the  kiln  is  provided 
partly  by  the  primary  air  fed  to  the  burning  zone 
through  the  burner  proper,  cf.  above,  partly  by  sec-  25 
ondary  air  such  as  spent  cooler  air  from  the  kiln  cooler 
fed  directly  to  the  burning  zone.  The  primary  air  from 
such  burners  has  to  be  fed  to  the  burning  zone  at  a 
high  velocity  rate  as  it  is  imperative  for  maintaining  an 
appropriate  size  of  the  burning  flame  that  the  burner  30 
provides  a  considerable  momentum  feed  of  fuel  and 
air  per  time  unit. 

The  burner  ejects  thus  jets  of  fuel  and  primary  air 
and  these  jets  have  also  to  be  powerful  enough  to  be 
able  to  take  in  the  total  amount  of  secondary  air  into  35 
the  burning  zone  and  to  form  air/material  recirculation 
zones  in  same  ensuring  the  ignition  of  the  fuel. 

This  momentum  feed  per  time  unit  is  a  combina- 
tion  of  the  total  of  mass  flows  (kg/s)  out  of  the  burner 
multiplied  by  their  respective  outlet  velocities  (m/s).  40 
Usually  the  primary  air  has  to  be  fed  to  the  burning 
zone  in  a  fairly  cold  state  by  fans  or  compressors  en- 
suring  a  sufficiently  h  ig  h  air  velocity  for  t  he  desired  jet 
effect,  because  such  fans  or  compressors  might  be 
damaged  in  case  heated  gases  and  especially  in  case  45 
heated,  dust-laden  gases  were  used  as  primary  air. 
Further,  preheating  of  the  primary  air  has  hitherto 
been  avoided  a.o.  due  to  the  risk  of  coking  or  preigni- 
tion  of  the  fuel  before  the  latter  arrives  into  the  burn- 
ing  zone  or  risk  of  the  burner  construction  loosing  its  50 
mechanical  strength  through  the  heating  and  thereby 
being  bent  by  its  own  weight.  However,  the  use  of 
cold,  primary  air  causes  an  undesired  heat  loss  in  the 
kiln  system  as  such  and  efforts  have  therefore  been 
made  to  reduce  the  amount  of  primary  air  (kg/s)  in  fa-  55 
vour  of  a  corresponding  increase  in  the  amount  of 
secondary,  preheated  air  to  be  fed  to  the  burning 
zone.  This  could  be  obtained  increasing  only  the  ve- 

locity  ofthe  primary  air  for  taking  in  the  secondary  air 
thereby  keeping  the  amount  of  fed  primary  air  to  a 
minimum,  but  would  in  return  entail  the  use  of  more 
complicated  and  expensive  and  thus  also  more  vul- 
nerable  and  heavier  fan  equipment  such  as  compres- 
sors  instead  ofthe  normally  preferred,  simple  centri- 
fugal  fans. 

It  is  therefore  the  object  of  the  invention  to  pro- 
vide  a  burner  construction  remedying  the  above 
drawbacks  by  reducing  the  amount  of  primary  air  to 
be  fed  to  the  burning  zone  of  a  kiln  without  having  to 
increase  the  power  consumption  and  thereby  the  air 
velocity  in  order  to  maintain  the  momentum  feed  per 
time  unit  of  primary  air  which  would  need  the  use  of 
heavy  or  complicated  fan  and/or  compressor  equip- 
ment  in  addition  to  already  existing  fan-equipment. 

The  object  is  obtained  by  means  of  a  burner  of 
the  type  described  in  the  preamble  of  claim  1  and 
having  features  as  mentioned  in  the  characterizing 
clause  of  this  claim. 

Preferred  embodiments  ofthe  burner  according 
to  the  invention  will  appear  from  claims  2  to  5. 

The  invention  will  be  explained  in  more  detail  with 
reference  to  the  enclosed  diagrammatical  and  non- 
limiting  drawings  in  which 

Figure  1  is  a  sectional  view  along  a  diameter  of  a 
burner  according  to  the  invention, 
Figure  2  is  the  burner  shown  in  Figure  1  seen 
from  the  end  facing  the  burning  zone, 
Figure  3  shows  another  embodiment  of  the  in- 
vention, 
Figure  4  is  the  burner  shown  in  Figure  3  and  seen 
from  the  end  facing  the  burning  zone, 
Figure  5  shows  in  principle  the  functioning  ofthe 
burner, 
In  figure  1  is  1  a  burner  having  a  central  channel 

2  for  feeding  liquid  or  gaseous  fuel  into  the  burning 
zone  8  of  a  rotary  kiln.  A  concentric  channel  3  forfeed- 
ing  primary  air  into  the  burning  zone  8  surrounds  the 
central  channel  2.  A  further  concentric  channel  4  sur- 
rounding  channel  3  feeds  solid  fuel,  for  instance  pulv- 
erized  coal,  into  the  burning  zone  for  igniting  in  same 
the  total  amount  of  fuel  and  create  the  desired  flame 
and  heat  effect  in  the  sintering  zone  of  the  kiln.  An  in- 
sulating  layer  7,  which  may  be  a  ceramic  layer  or  a  lay- 
er  of  light  fibre  material  surrounds  concentrically  the 
solid  fuel  feeding  channel  4  and  carries  on  its  outer 
surface  a  system  of  further  primary  air  feeding  chan- 
nels  or  ducts  5  which  also  acts  as  a  heat  exchanger 
transferring  heat  generated  in  the  kiln  compartment 
surrounding  the  burner  1  to  the  primary  air  being 
transported  in  the  ducts  5.  With  6  is  indicated  an  ad- 
justable  annular  air  nozzle  for  directing  primary  air 
into  the  burning  zone  in  a  way  known  per  se. 

The  insulating  layer  7  contributes  to  heat  insulate 
the  channel  system  5  also  acting  as  a  heat  exchanger 
from  the  remainder  parts  ofthe  burner  1  thus  reduc- 
ing  the  risks  of  coking  of  the  fuel  in  the  fuel  feeding 
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channels  and  bending  ofthe  burner  1.  Preferably  the 
layer  7  should  consist  of  light  fibre  material  instead  of 
heavier  ceramic  materials  thereby  reducing  the  total 
weight  ofthe  burner. 

The  materials  used  for  the  channel  system  5  is 
preferably  of  a  heat  resistant  type  and  strong  enough 
for  allowing  burning  kiln  product  particles  to  fall  down 
upon  the  ducts.  The  materials  for  the  channel  system 
may  thus  be  of  a  type  similar  to  materials  used  for  the 
manufacture  of  steam  boiler  tubes. 

The  primary  air  when  passing  through  the  chan- 
nel  system  5  also  acting  as  a  heat  exchanger,  will  ex- 
pand  due  to  the  heat  effect  and  thereby  cause  an  in- 
crease  of  the  air  velocity  out  of  the  channel  system 
without  needing  any  corresponding  increase  of  the 
fan  power  providing  the  passage  of  the  air  through 
the  system,  and  therefore  also  result  in  an  air  momen- 
tum  increase  without  using  any  extra  electric  energy 
for  the  fan.  Out  of  the  total  of  primary  air  fed  to  the 
burning  zone  through  the  burner  about  70%  are  fed 
through  channel  system  5. 

In  Fig.  2  is  shown  a  channel  system  5  comprising 
a  number  of  bundles  of  ducts  and  in  which  each  bun- 
dle  5a,  b  and  c  comprises  a  forward,  a  backward  and 
a  forward  pointing  duct,  the  latter  being  provided  with 
a  nozzle  6.  The  ducts  are  mounted  parallel  to  each 
other  and  parallel  to  the  axis  ofthe  burner  1  and  are 
bundlewise  interconnected  in  series. 

In  another  embodiment  the  ducts  5  may  parallelly 
follow  a  helical  path  around  the  burner  1  and  in  yet  an- 
other  embodiment  the  channel  system  may  consist  of 
a  number  of  axis  parallelly  mounted  ducts  with  trans- 
versely  externally  mounted  ribs  for  increasing  the 
heat  exchange  surface  of  the  ducts. 

In  Figures  3  and  4  the  channel  system  acting  as 
heat  exchanger  comprises  an  annular  duct  5  having 
internally  a  number  of  ribs  15  mounted  in  theductwall 
for  guiding  the  primary  airflow  and  providing  an  ex- 
tended  heat  exchange  contact  surface  with  the  air 
flow.  The  duct  5  feeds  the  primary  air  into  a  protrud- 
ing,  annular  chamber  16  mounted  at  the  end  of  the 
burner  1  facing  the  burning  zone  8.  From  chamber  16 
the  air  passes  through  openings  or  fixed  nozzles  17 
in  the  chamber  wall  facing  the  burning  zone  8  and 
forms  in  this  zone  immediatlely  after  each  opening  17 
a  jet.  These  jets  are  located  nearer  to  the  kiln  wall 
than  possible  with  the  burner  according  to  Figure  1 
and  enhance  therefore  the  heat  distribution  from  the 
flame  within  the  burning  zone  8  as  will  be  more  de- 
tailed  explained  in  connection  with  Figures  5  and  6  in 
the  following.  The  advantages  of  the  invention  ac- 
cording  to  the  application  are  further  illustrated  in  the 
example  below. 

Example 

In  a  burner  of  a  hitherto  known  construction  for 
a  cement  rotary  kiln  with  a  separate  preheaterthe  pri- 

mary  air  amounts  to  10,5%  of  the  minimum  amount 
of  combustion  air  (Amin  )  in  the  kiln  with  the  addition 
of  about  2%  carrier  air  for  solid,  pulverous  fuel. 

5  To  ensure  a  stable  forming  of  the  burner  flame 
and  a  satisfatory  clinker  product  the  primary  air  has 
typically  to  stream  out  into  the  kiln  burning  zone  at  a 
velocity  of  110  m/secs  which  presupposes  that  the 
primary  air  fan  yields  a  pressure  of  900  mm  WG.  A 

10  pressure  of  this  size  is  to  be  obtained  by  means  of  a 
normal  centrifugal  fan.  The  power  of  the  primary  air 
fan  is  proportional  to  the  product  of  pressure  and  air 
volume  flow,  i.e.  900  x  1  0,5  =  9450  W.  Thus  in  a  plant 
of  a  given  size  the  fanpower  may  amount  to  9450  W 

15  and  in  the  plant  of  the  double  size  to  18900  Wand  so 
on. 

To  reduce  the  amount  of  primary  air  to  5,0%  of 
Amin  maintaining  a  stable  flame  the  primary  air  veloc- 
ity  has  to  be  increased  to  the  double,  i.e.  230  m/sec. 

20  This  fairly  high  air  velocity  demands  a  primary  air  fan 
pressure  of  nearly  fourtimes  the  normal  pressure,  i.e. 
3500  mm  WG.  A  pressure  of  this  size  could  not  be  de- 
livered  by  a  centrifugal  fan  and  a  compressor  would 
have  to  be  used  with  a  corresponding  powerincrease 

25  of  3500  x  5,0  =  1  7500  W.  The  cost  of  obtaining  a  sav- 
ing  of  calories  of  for  instance  1,5  kcal/kg  clinker  per 
each  saved  percentage  point  of  primary  air  (here  5%), 
i.e.  about  8  kcal/kg  clinker,  would  consequently  mean 
an  investment  into  a  more  expensive  compressor  and 

30  a  double  power  comsumption  in  same. 
Using,  however,  the  principle  according  to  the  in- 

vention  in  preheating  the  primary  air  to  400°C  during 
its  passage  through  the  burner  and  before  it  streams 
out  into  the  burning  zone  and  provided  the  primary  air 

35  is  fed  to  the  burner  at  a  temperature  of  50°C  due  to 
the  compression  of  the  air  in  the  fan,  the  specific 
gravity  ofthe  primary  air  will  decrease  from  1  ,5  kg/m3 
to  as  low  as  0,6  kg/m3  enabling  a  high  air  outflow  ve- 
locity  into  the  burning  zone  of  230  m/sec  to  be  main- 

40  tained  through  a  pressure  yield  in  the  fan  as  low  as 
0,6/1  ,5  x  3500  mm  WG  =  1400  mm  WG,  which  yield 
is  within  the  obtainable  from  a  current  centrifugal  fan 
type.  The  power  consumption  will  thus  decrease 
down  to  1400  x  5,0  =  7000  W,  however,  maintaining 

45  the  above  calorie  savings  of  8  kcal  per  kg  clinker. 
In  the  above  example  it  has  been  presupposed, 

that  the  fan  efficiencies  have  been  the  same  in  all  sit- 
uations,  but  bearing  in  mind  that  in  some  fan  types 
the  efficiency  will  decrease  at  a  higher  fan  pressure 

so  it  will  be  obvious  that  it  is  more  advantageous  to  use 
a  pressure  of  1400  mm  WG  instead  of  3500  mm  WG 
thereby  also  being  able  to  use  a  less  expensive  fan. 

In  addition  to  the  above  mentioned  reduction  of 
the  power  consumption  ofthe  primary  airfan  and  the 

55  increase  of  the  heat  economy  of  the  kiln  plant  the 
burner  further  contributes  to  a  reduced  NOx-produc- 
tion  in  the  kiln. 

As  shown  diagrammatically  in  Fig.  5  primary  air 
fed  to  the  burning  zone  8  of  a  rotary  kiln  10  through 
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which  heat  treated  materials  are  passing  in  the  direc- 
tion  indicated  by  arrow  9  form  at  each  air  outlet  6 
small  jets  as  indicated  by  dashed  lines  14.  These 
small,  separate  jets  cause  each  of  them  a  recircula- 
tion  14  of  unburned  combustion  materials  in  the  zone 
8  due  to  lack  of  02  between  the  jets.  Not  until  the  path 
ofthe  combustion  particles  has  turned  once  more  in 
the  forward  direction  13  the  particles  will  gradually 
meet  sufficient  combustion  air  for  a  full  combustion 
which  is  thus  taking  place  in  an  area  N-P  ofthe  burn- 
ing  zone  8.  This  flame  has  the  form  of  a  hollow,  trun- 
cated  cone  as  shown  diagrammatically  with  dash- 
dotted  lines  11  with  nearly  no  combustion  in  its  "hol- 
low"  part  and  with  the  substantial  part  of  the  combus- 
tion  taking  place  near  the  "users  ofthe  heat",  i.e.  the 
heat  treated  materials  and  the  kiln  wall.  In  comparison 
with  a  flame  concentrated  near  the  central  axis  ofthe 
kiln,  this  hollow,  cone  shaped  flame  will  be  of  a  lower 
temperature,  yet  providing  the  same  heat  transmis- 
sion  to  the  heat  treated  materials.  The  lower  temper- 
ature  results  from  the  air-fuel  mixing  pattern  and  de- 
spite  this  lower  temperature  the  same  heat  transmis- 
sion  is  made  possible  by  location  ofthe  flame  closer 
to  the  inner  kiln  wall.  Since  extremely  high  tempera- 
tures  are  avoided,  and  also  due  to  the  standard  mix- 
ing  of  fuel  and  air,  the  NO-production  rate  is  reduced 
by  about  20%  for  the  mainpart  of  used  fuels. 

It  should  be  noted  that  with  the  embodiment  of 
the  invention  according  to  Figures  3  and  4  a  better 
heat  distribution  than  that  of  the  burner  according  to 
Figures  1  and  2  is  obtained  through  the  location  ofthe 
hollow  cone  shaped  flame  closer  to  the  kiln  wall  which 
also  leads  to  higher  degree  of  flame  stability  in  the 
burning  zone. 

Claims 

1.  Burnerforfeeding  solid  and  liquid  or  gaseous  fuel 
into  a  burning  zone  of  a  kiln,  for  instance  a  rotary 
kiln,  the  burner  (1)  comprising  an  outer  tube  or 
casing  inside  which  is  mounted  a  central  fuel  feed 
channel  (2)  for  liquid  and/or  gaseous  fuel,  a  con- 
centric  channel  or  an  annularly  mounted  system 
of  channels  (3)  for  feeding  combustion  air  in  the 
form  of  primary  air  into  the  burning  zone  (8)  and 
surrounding  the  central  tube  (2),  and  which  con- 
centric  channel(s)  (3)  comprise  means  (6)  for  pro- 
viding  a  swirl  and/or  a  radial  component  to.  the 
velocity  of  air  in  the  burning  zone,  a  likewise  con- 
centric  channel  (4)  surrounding  the  channel(s) 
(3)  and  feeding  pneumatically  a  solid  fuel  into  the 
burning  zone  (8),  and  mounted  outside  the  chan- 
nel  (4)  and  surrounding  the  latter  a  further  chan- 
nel  system  (5)  for  feeding  yet  an  amount  of  com- 
bustion  air  into  the  burning  zone,  characterized 
in  that  the  channel  system  (5)  comprises  a  num- 
ber  of  bundles  of  ducts  (5a,  5b,  5c)  each  bundle 

having  forward  and  backward  pointing,  parallel 
ducts  interconnected  in  series  and  mounted  par- 
allel  with  the  axis  of  the  burner  (1)  the  forward 

5  pointing  ducts  being  provided  with  an  air  nozzle 
(6)  at  the  end  facing  the  burning  zone  (8),  and  in 
that  the  channel  system  (5)  is  separated  from  the 
channel  (4)  by  an  insulating  layer  (7). 

10  2.  Burner  according  to  Claim  1  ,  characterized  in 
that  the  channel  system  (5)  comprises  a  number 
of  mutually  parallel  ducts  helically  surrounding 
the  channel  (4)  and  each  duct  (5)  ending  in  an  air 
nozzle  facing  the  burning  zone  (8). 

15 
3.  Burner  according  to  Claim  1  ,  characterized  in 

that  the  channel  system  (5)  comprises  a  number 
of  axially  mounted,  parallel  ducts,  each  of  which 
externally  are  provided  with  a  number  of  trans- 

20  versely  mounted  radiator  ribs. 

4.  Burner  according  to  Claim  1  ,  characterized  in 
that  the  channel  system  (5)  is  an  annular  duct  in- 
ternally  provided  with  a  number  of  transversly  or 

25  parallelly  mounted  radiator  ribs. 

5.  Burner  according  to  Claim  4,  characterized  in 
that  the  channel  system  (5)  is  ending  in  a  protud- 
ing  annular  chamber  (16)  having  a  number  of 

30  openings  (17)  in  the  chamber  wall  facing  the 
burning  zone. 

Patentanspruche 
35 

1  .  Brenner  zum  Zufuhren  von  festem  und  f  lussigem 
oder  gasformigem  Brennstoff  in  eine  Brennzone 
eines  Ofens,  beispielsweise  eines  Drehofens, 
wobei  der  Brenner  (1  )  ein  aulieres  Rohr  oder  Ge- 

40  hause,  innerhalb  dessen  ein  zentraler  Brenn- 
stoffzufuhrungskanal  (2)  fur  flussigen  und/oder 
gasformigen  Brennstoff  angeordnet  ist,  einen 
konzentrischen  Kanal  oder  ein  ringformig  ange- 
ordnetes  System  von  Kanalen  (3)  zum  Zufuhren 

45  von  Verbrennungsluft  in  der  Form  von  Primarluft 
in  die  Brennzone  (8),  der  bzw.  das  das  zentrale 
Rohr  (2)  umgibt  und  wobei  der  bzw.  die  konzen- 
trische(n)  Kanal/Kanale  (3)  Mittel  (6)  zur  Ausbil- 
dung  eines  Wirbels  und/oder  einer  radialen  Kom- 

50  ponente  fur  die  Geschwindigkeit  der  Luft  in  der 
Brennzone  aufweist  bzw.  aufweisen,  einen 
gleichfalls  konzentrischen  Kanal  (4),  der  den 
bzw.  die  Kanale  (3)  umgibt  und  pneumatisch  ei- 
nen  festen  Brennstoff  der  Brennzone  (8)  zufuhrt, 

55  und  einen  aulierhalb  des  Kanals  (4)  und  den  letz- 
teren  umgebend  ein  weiteres  Kanalsystem  (5) 
zur  Zufuhrung  einer  weiteren  Verbrennungsluft- 
menge  zu  der  Brennzone  aufweist,  dadurch  ge- 
kennzeichnet,  daft  das  Kanalsystem  (5)  eine  An- 

4 
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zahl  von  Leitungsbundeln  (5a,  5b,  5c)  aufweist, 
wobei  jedes  Bundel  nach  vorn  und  nach  hinten 
gerichtete,  parallele  Leitungen  aufweist,  die  in 
Reihe  angeschlossen  und  parallel  zur  Achse  des 
Brenners  (1)  angeordnet  sind,  wobei  die  nach 
vorn  gerichteten  Leitungen  mit  einer  Luftduse  (6) 
an  dem  der  Brennzone  (8)  zugewandten  Ende 
ausgestattet  sind,  und  daft  das  Kanalsystem  (5) 
von  dem  Kanal  (4)  mittels  einer  Isolierschicht  (7) 
getrennt  gehalten  ist. 

2.  Brenner  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daft  das  Kanalsystem  (4)  eine  Anzahl 
von  gegenseitig  parallelen  Leitungen  aufweist, 
die  den  Kanal  (4)  schraubenformig  umgeben  und 
wobei  jede  Leitung  (5)  in  einer  der  Brennzone  (8) 
zugewandten  Luftduse  endet. 

3.  Brenner  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daft  das  Kanalsystem  (5)  eine  Anzahl 
von  axial  angeordneten,  parallelen  Leitungen 
aufweist,  derenjede  aulienseitig  mit  einer  Anzahl 
von  quer  angeordneten  Radiatorrippen  ausge- 
stattet  ist. 

4.  Brenner  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daft  das  Kanalsystem  (5)  eine  Ringlei- 
tung  ist,  die  innenseitig  mit  einer  Anzahl  von  quer 
oder  parallel  angeordneten  Radiatorrippen  aus- 
gestattet  ist. 

5.  Brenner  nach  Anspruch  4,  dadurch  gekenn- 
zeichnet,  daft  das  Kanalsystem  (5)  in  einer  vor- 
stehenden  Ringkammer  (16)  endet,  die  eine  An- 
zahl  von  Offnungen  (1  7)  in  der  der  Brennzone  zu- 
gewandten  Kammerwand  aufweist. 

Revendications 

1.  Bruleur  destine  a  transmettre  un  combustible  so- 
nde  et  liquide  ou  gazeux  dans  une  zone  de 
combustion  d'un  four,  parexemple  un  fourrotatif, 
le  bruleur  (1)  comprenant  un  carter  ou  tube  exter- 
ne  a  I'interieur  duquel  est  monte  un  canal  central 
(2)  d'alimentation  en  combustible  liquide  et/ou 
gazeux,  un  canal  concentrique  ou  un  circuit  de 
canaux  (3)  disposes  annulairement  et  destines  a 
transmettre  de  I'air  de  combustion  sous  forme 
d'air  primaire  dans  la  zone  de  combustion  (8)  et 
entourant  le  tube  central  (2),  le  canal  ou  les  ca- 
naux  concentriques  (3)  comprenant  un  dispositif 
(6)  destine  a  assurer  un  tourbillonnement  et/ou  la 
presence  d'une  composante  radiale  de  la  vitesse 
de  I'air  dans  la  zone  de  combustion,  un  canal 
concentrique  analogue  (4)  entourant  le  canal  ou 
les  canaux  (3)  et  transmettant  pneumatiquement 
un  combustible  solide  dans  la  zone  de  combus- 

tion  (8),  et  un  circuit  de  canaux  supplementaires 
(5)  montes  a  I'exterieur  du  canal  (4)  et  entourant 
celui-ci  et  destines  a  transmettre  une  quantite 

5  supplemental  d'air  de  combustion  dans  la  zone 
de  combustion,  caracterise  en  ce  que  le  circuit 
des  canaux  (5)  comprend  un  certain  nombre  de 
groupes  de  conduits  (5a,  5b,  5c),  chaque  groupe 
ayant  des  conduits  paralleles  diriges  vers  I'avant 

10  et  vers  I'arriere,  interconnects  en  serie  et  mon- 
tes  parallelement  a  I'axe  du  bruleur  (1),  les 
conduits  diriges  vers  I'avant  ayant  une  buse  (6) 
d'air  a  I'extremite  tournee  vers  la  zone  de 
combustion  (8),  et  en  ce  que  le  circuit  des  canaux 

15  (5)  est  separe  du  canal  (4)  par  une  couche  isolan- 
te  (7). 

2.  Bruleur  selon  la  revendication  1,  caracterise  en 
ce  que  le  circuit  des  canaux  (5)  comprend  un  cer- 

20  tain  nombre  de  conduits  paralleles  les  uns  aux 
autres  entourant  helicoidalement  le  canal  (4)  et 
chaque  conduit  (5)  se  terminant  a  une  buse  d'air 
tournee  vers  la  zone  de  combustion  (8). 

25  3.  Bruleur  selon  la  revendication  1,  caracterise  en 
ce  que  le  circuit  des  canaux  (5)  comprend  un  cer- 
tain  nombre  de  conduits  paralleles  montes  axia- 
lement,  chacun  etant  muni  a  I'exterieur  d'un  cer- 
tain  nombre  de  nervures  montees  transversale- 

30  ment  et  formant  radiateur. 

4.  Bruleur  selon  la  revendication  1,  caracterise  en 
ce  que  le  circuit  des  canaux  (5)  est  un  conduit  an- 
nulare  muni  a  I'interieur  d'un  certain  nombre  d'ai- 

35  lettes  montees  transversalement  ou  parallele- 
ment  formant  radiateur. 

5.  Bruleur  selon  la  revendication  4,  caracterise  en 
ce  que  le  circuit  des  canaux  (5)  aboutit  dans  une 

40  chambre  annulaire  (1  6)  en  saillie  ayant  un  certain 
nombre  d'ouvertures  (17)  formees  dans  la  paroi 
de  la  chambre  tournee  vers  la  zone  de  combus- 
tion. 
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