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©  Burner. 

A  burner  in  particular  a  gas  burner  for  e.g.  a  central 
heating  installation.  The  burner  comprises  a  mixing  zone  or  a 
mixing  tube  2  and  opening  therein  at  its  one  end  at  least  one 
injection  nozzle  7  for  supplying  pressurized  fuel,  in  particular 
a  gaseous  fuel  in  drawing  at  least  primary  combustion  air 
from  the  atmosphere.  Further,  the  burner  comprises  a 
discharge  12  for  combustion  gases.  At  its  other  end  the 
mixing  zone  or  mixing  tube  2  is  in  communication  with  a 
substantially  closed  combustion  chamber  3  which  is  in 
communication  with  the  discharge  12  for  combustion  gases. 
The  walls  of  said  combustion  chamber  3  consist  of  a 
refractory  material  having  relatively  poor  heat  conduction. 



The  i n v e n t i o n   r e l a t e s   to  a  burner ,   in  p a r t i c u l a r   a  gas  b u r n e r  

for  an  a p p a r a t u s ,   for  example  a  c e n t r a l   hea t ing   i n s t a l l a t i o n ,   com- 

p r i s i n g   a  mixing  zone  or  mixing  tube  and  at  l eas t   one  i n j e c t i o n  

nozzle  which  opens  into  the  mixing  zone  at  the  one  end  t he reo f   f o r  

supp ly ing   p r e s s u r i z e d   fue l ,   in  p a r t i c u l a r   a  gaseous  fue l ,   i n d r a w i n g  

at  l e a s t   primary  combustion  air   from  the  atmosphere  and  a  d i s c h a r g e  

for  combustion  gases.   Such  a  burner  is  g e n e r a l l y   known  and  is  c a l l e d  

an  a tmospher i c   burner ,   because  a l l   of  combustion  air   is  s u p p l i e d  

under  a tmospher ic   p r e s s u r e .  
In  the  known  burner  a  complete  combustion  of  fuel   is  g u a r a n t e e d  

more  or  less  by  a  high  f l a m e - l e n g t h   and  a  high  excess  of  air   by  which  

much  space  is  necessa ry   and  the  appa ra tus   e f f i c i e n c y   is  r e l a t i v e l y  

low.  Moreover,  said  known  burner   is  c o n s t r u c t e d   for  one  gas  q u a l i t y  

having  narrow  t o l e r a n c e s ,   whereas  the  p ressure   under  which  said  gas 
is  s u p p l i e d ,   may  not  vary  s u b s t a n t i a l l y .  

For  ob t a in ing   a  r e l a t i v e l y   small  f l a m e - l e n g t h   it  is  known,  to  

use  a  comple te ly   premixing  burner   in  which  thus,  the  fuel  is  p remixed  

with  the  t o t a l   quan t i t y   of  r e q u i r e d   combustion  air   in  the  mix ing  

zone,  but  said  burner  has  the  d i s a d v a n t a g e   of  a  high  s e n s i t i v i t y   f o r  

d i r t   and  a  very  high  burner  t e m p e r a t u r e ,   by  which  the  burner  is  e x -  

pens ive ,   while  often  a  higher   gas  p r e s s u r e   then  the  normal  d i s -  

t r i b u t i o n   p ressure   is  n e c e s s a r y .  
The  i nven t ion   has  the  ob jec t   to  provide  a  burner  of  ment ioned  

type  not  having  said  d i s a d v a n t a g e s .  

This  objec t   is  achieved  in  that   in  the  burner  accord ing   to  t he  

i n v e n t i o n   the  mixing  zone  or  mixing  tube  is  at  i ts   other  end  in  com- 

munica t ion   with  a  s u b s t a n t i a l l y   closed  combustion  chamber  which  is  i n  

communication  with  the  d i scharge   for  the  combustion  gases,   the  w a l l s  

of  said  combustion  chamber  c o n s i s t i n g   of  a  r e f r a c t o r y   m a t e r i a l   hav ing  

a  r e l a t i v e l y   poor  heat  c o n d u c t i o n .  

By  the  poor  heat  conduct ion  the  wall  t empera ture   of  the  com- 

bus t ion   chamber  wil l   be  app rox ima te ly   as  high  as  that  of  the  com- 

bus t ion   gases,   by  which  the  combustion  gases  do  not  cool  in  the  com- 

bus t ion   chamber  and  the  length  of  the  flame  becomes  small  and  i t  



needs  to  be  opera ted   with  only  a  very  low  excess  of  a i r .   Moreover ,  

any  d i r t   p a r t i c l e s   in  the  combustion  air   are  comple te ly   burnt  by  t h e  

high  t empe ra tu r e ,   so  that   foul ing   of  the  burner   cannot  o c c u r .  

Because  the  mixing  zone  or  mixing  tube  s u b s t a n t i a l l y   merges  i n t o  

the  s u b s t a n t i a l l y   closed  combustion  chamber,  the  combustion  air   may 
be  metered  e.g.  by  a  con t ro l   of  the  draught  or  the  r e s i s t a n c e   such  

that  the  excess  of  a i r   is  very  low  without   the  occurrence   of  an  i n -  

complete  combust ion,   so  that   the  appara tus   e f f i c i e n c y   is  r e l a t i v e l y  

high.  Fur ther   gases  of  widely  d ive rgen t   q u a l i t i e s   may  be  used  and 

gases  suppl ied   under  d i f f e r e n t   p r e s su re s   without  the  n e c e s s i t y   of  a  

m o d i f i c a t i o n   of  the  burner   and  without   endanger ing  complete  com- 

bus t ion   of  said  gases .   Moreover,  in  o p e r a t i o n   r e l a t i v e l y   l i t t l e   n o i s e  

is  p r o d u c e d .  

In  an  embodiment  of  the  i nven t ion   in  which  in  i n j e c t i n g   the  f u e l  

only  primary  combustion  air   is  drawn,  near  the  connect ion   of  t h e  

mixing  chamber  with  the  mixing  zone  or  mixing  tube,  at  l eas t   one 

a p e r t u r e   is  provided  for  supplying  secondary  combustion  air  from  t h e  

a t m o s p h e r e .  

In  an  advantageous   way  in  a  burner  in  which  a  heat  exchanger  i s  

provided  between  the  burner  and  the  d i scha rge   for  combustion  g a s e s ,  

accord ing   to  the  i n v e n t i o n   the  heat  exchanger  is  l ined  by  the  same 

m a t e r i a l   as  that  of  the  walls  of  the  combustion  chamber.  

Because  the  combustion  gases  produced  by  the  burner  have  a  h i g h  

t empera tu re ,   said  gases  are  not  allowed  to  contac t   a  metal ,   u n l e s s  

said  metal  is  cooled  in  some  way.  In  order  to  prevent   the  heat  e x -  

changer  from  having  an  expensive  water  or  air   cooled  wall  of  m e t a l ,  

the  heat  exchanger  accord ing   to  the  i n v e n t i o n   is  l ined  by  the  same 

m a t e r i a l   as  that   of  the  walls  of  the  combustion  chamber,  p r e f e r a b l y ,  

said  l i n ing   being  ob ta ined   by  accommodating  the  heat  exchanger  in  a  

cavi ty   formed  in  a  block  of  r e f r a c t o r y   m a t e r i a l   having  a  r e l a t i v e l y  

poor  heat  conduc t ion ,   in  which  also  at  l e a s t   the  combustion  chamber 

is  formed,  by  which  a  very  simple  burner  unit  having  low  m a n u f a c -  

t u r ing   costs  is  o b t a i n e d .  

P r e f e r a b l y ,   said  r e f r a c t o r y   m a t e r i a l   having  a  r e l a t i v e l y   poor  
heat  conduct ion  is  a  ceramic  m a t e r i a l .  

The  i n v e n t i o n   is  descr ibed   in  d e t a i l   by  r e fe rence   to  t h e  

drawing  in  which :  



Fig.  1  shows  in  ax ia l   s e c t i o n   an  embodiment  of  a  burner  a c -  

cording  to  the  i nven t ion   having  a  supply  for  secundary  c o m b u s t i o n  

a i r ,   and 

Fig.  2  shows  a  burner  accord ing   to  the  i n v e n t i o n   in  which  t he  

t o t a l   q u a n t i t y   of  r equ i r ed   combustion  air   is  drawn  at  the  i n j e c t i o n  

n o z z l e .  

As  shown  in  Fig.  1  the  burner  comprises  a  block  1  of  a  c e r amic  

m a t e r i a l .   In  said  block  a  mixing  tube  2  and  connected  t he rewi th   a 

combustion  chamber  3  are  formed,  said  chamber  being  in  communica t ion  

with  the  cav i ty   5  through  passage  4,  and  the  mixing  tube  2  and  t h e  

c a v i t y   5  being  open  at  one  side  of  the  block  1  but  covered  by  a  

cover ing  p l a t e   6.  In  the  cover ing  p l a t e   6  an  i n j e c t i o n   nozzle  7  i s  

f i xed ,   which  can  be  connected  to  a  source  of  p r e s s u r i z e d   gas.  At  8  a  

passage  for  supplying  primary  combustion  air  from  the  atmosphere  i s  

formed,  said  air   being  drawn  in  by  i n j e c t i n g   gas  through  the  i n -  

j e c t i o n   nozzle  7,  a f t e r   which  said  air   is  mixed  with  the  gas  in  t h e  

mixing  tube  2 

In  the  e x t e r n a l   wall  of  the  combustion  chamber  3  an  a p e r t u r e   9 

is  provided  for  drawing  in  secundary  combustion  air   from  the  a t m o s -  

phere.   In  the  combustion  chamber  3  the  gas  is  combusted  c o m p l e t e l y ,  

the  secundary  air   being  suppl ied   in  metered  q u a n t i t i e s   such  that   t h e  

excess  of  a i r   is  only  very  low. 

In  the  cav i ty   5  a  heat  exchanger  10  i n d i c a t e d   only  s c h e m a t i c a l -  

ly  is  p rov ided ,   through  which  the  hot  combustion  gases  coming  from 

the  combustion  chamber  3  flow.  Because  the  heat  exchanger  10  is  e n -  

t i r e l y   enclosed  by  the  walls  of  the  cav i ty   5,  said  wal ls   being  of  a 

ceramic  m a t e r i a l ,   i . e .   a  r e f r a c t o r y   m a t e r i a l   having  a  r e l a t i v e l y   low 

heat  conduc t ion ,   the  heat  exchanger  does  not  need  to  have  an  

e x p e n s i v e  w a t e r   cooled  or  air   cooled  w a l l .  

The  combustion  gases  leave  the  heat  exchanger  through  t h e  

a p e r t u r e s   11  in  the  covering  p la te   6  and  then  flow  into  the  d i s c h a r g e  

12  in  which  a  fan  13  may  be  provided  for  c o n t r o l l i n g   the  d r a u g h t .  

As  shown  in  Fig.  2  the  burner  c o n s i s t s   of  block  14  of  ce ramic  

m a t e r i a l .   In  said  block  a  mixing  zone  15  and  connected  the rewi th   a 

combustion  chamber  16  are  formed,  said  chamber  being  in  communica t ion  

with  the  cav i ty   18  through  the  passage  17,  the  mixing  zone  15  and  t h e  

cav i ty   18  being  open  at  one  side  of  t h e  b l o c k   14,  but  are  covered  by 



a  cover ing  p la te   19.  In  the  covering  p la te   19  an  i n j e c t i o n   nozzle  20 

is  f ixed  which  can  be  connected  to  a  source  of  p r e s s u r i z e d   gas.  At  21 

a  passage  for  supp ly ing   a l l   combustion  air   from  the  atmosphere  i s  

formed,  said  air   being  mixed  with  the  gas  in  the  mixing  zone  15.  I n  

the  c av i ty   18  again  a  heat  exchanger  22  is  provided  in  the  same  way 
as  in  the  embodiment  according   to  Fig.  1,  the  combustion  g a s e s  

f lowing  through  the  a p e r t u r e s   23  into  the  d i s c h a r g e   24,  in  which  

d i s c h a r g e   a  fan  25  may  be  p r o v i d e d .  

I t   wi l l   be  c l ea r   that   other  embodiments  are  p o s s i b l e   w i t h o u t  

l eav ing   the  scope  of  the  i n v e n t i o n .  



1.  Burner  in  p a r t i c u l a r   a  gas  burner  for  e.g.   a  c e n t r a l   h e a t i n g  

i n s t a l l a t i o n ,   compr i s ing   a  mixing  zone  or  a  mixing  tube  and  at  l e a s t  

one  i n j e c t i o n   nozzle  which  opens  into  the  mixing  zone  at  the  one  end 

t he r eo f   for  supply ing   p r e s s u r i z e d   fuel ,   in  p a r t i c u l a r   a  gaseous  f u e l  

in  drawing  at  l e a s t   primary  combustion  air   from  the  atmosphere  and  a 

d i scha rge   for  the  combustion  gases ,   c h a r a c t e r i z e d   in  that   at  i t s  

other  end  the  mixing  zone  or  mixing  tube  is  in  communication  with  a 

s u b s t a n t i a l l y   c losed  combustion  chamber  which  is  in  communica t ion  

with  the  d i scha rge   for  the  combustion  gases ,   the  walls  of  said  com- 

bus t ion   chamber  c o n s i s t i n g   of  a  r e f r a c t o r y   m a t e r i a l   having  r e l a t i v e -  

ly  poor  heat  c o n d u c t i o n .  

2.  Burner  accord ing   to  claim  1,  c h a r a c t e r i z e d   in  that   near  t h e  

connect ion  of  the  mixing  chamber  with  the  mixing  zone  or  mixing  t u b e ,  

at  l eas t   one  a p e r t u r e   is  provided  for  supplying  secundary  c o m b u s t i o n  

air  from  the  a t m o s p h e r e .  

3.  Burner  accord ing   to  claim  1  or  2,  in  which  a  heat  e x c h a n g e r  
is  provided  between  the  burner  and  the  d i scha rge   of  the  c o m b u s t i o n  

gases,   c h a r a c t e r i z e d   in  tha t   the  heat  exchanger  is  l ined  by  the  same 
m a t e r i a l   as  from  which  the  walls  of  the  combustion  chamber  c o n s i s t .  

4.  Burner  accord ing   to  claim  3,  c h a r a c t e r i z e d   in  that   the  h e a t  

exchanger  is  accommodated  in  a  cavi ty   formed  in  a  block  of  r e f r a c t o r y  
m a t e r i a l   having  a  r e l a t i v e l y   poor  heat  conduc t ion ,   in  which  also  a t  
l ea s t   the  combustion  chamber  is  f o rmed .  

5.  Burner  accord ing   to  claims  1-4,  c h a r a c t e r i z e d   in  tha t   s a i d  

r e f r a c t o r y   m a t e r i a l   having  a  r e l a t i v e l y   poor  heat  conduct ion  is  a 

ceramic  m a t e r i a l .  
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