
Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets ©  Publication  number: 0  4 8 8   4 8 1   A 1  

E U R O P E A N   PATENT  A P P L I C A T I O N  

©  Application  number:  91203140.8 

@  Date  of  filing:  29.11.91 

int.  CI  5=  F23D  14/70,  F23D  14 /10  

®  Priority:  30.11.90  NL  9002626  ©  Applicant:  REMEHA  FABRIEKEN  B.V. 
Kanaal  Zuid  110 

@  Date  of  publication  of  application:  NL-7332  BD  Apeldoorn(NL) 
03.06.92  Bulletin  92/23 

@  Inventor:  Meuleman,  Hermanus  Johannes 
©  Designated  Contracting  States:  Kaliumstraat  13 

BE  CH  DE  DK  ES  FR  GB  IT  LI  NL  SE  NL-7334  AW  Apeldoorn(NL) 
Inventor:  Devlin,  Terence  Arthur 
Schaapweg  14a 
NL-7312  AP  Apeldoorn(NL) 

©  Representative:  Smulders,  Theodorus  A.H.J., 
Ir.  et  al 
Vereenigde  Octrooibureaux,  Nieuwe 
Parklaan  97 
NL-2587  BN  Den  Haag(NL) 

©  Low  NOx  gas  burner. 

©  A  burner  comprising  at  least  one  burner  tube 
(1)  having  a  plurality  of  gas  outlet  orifices  forming  a 
burner  bed.  A  plurality  of  plates  (8)  are  extending 
upwards  from  the  sides  of  the  burner  tube  within  the 
reach  of  the  flames.  These  plates,  which  lower  the 
flame  temperature,  and  promote  a  staged  combus- 
tion,  are  arranged  parallel  to  and  on  opposite  sides 

of  the  gas  outlet  orifices  and  are  directly  connected 
to  the  burner  tube  mainly  through  their  lower  ends. 
At  least  one  of  the  upper  ends  of  the  plates  is  bent 
outwards,  which  leads  to  improved  cooling,  improved 
mixing  of  combustion  gas  and  secondary  air  and 
hence  to  improved  combustion. 
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This  invention  relates  to  a  low  NOx  atmospheric 
gas  burner  comprising  at  least  one  burner  tube 
having  a  plurality  of  gas  outlet  orifices  terminating 
in  a  burner  bed,  while  a  plurality  of  plates  are 
arranged  above  the  burner  tube  within  the  reach  of 
the  flame,  which  plates  lower  the  temperature,  ef- 
fect  a  stepped  combustion,  are  arranged  parallel  to 
and  on  opposite  sides  of  the  orifices  provided  in 
the  burner  tube  and  disposed  in  line  parallel  to  the 
burner  axis,  and  are  connected  direct  to  the  burner 
tube  substantially  throughout  their  lower  ends. 

The  object  of  the  present  invention  is  to  im- 
prove  such  a  burner  known  from  Netherlands  pat- 
ent  application  8900030. 

To  that  end,  the  burner  according  to  the  inven- 
tion  is  characterized  in  that  at  least  one  of  the 
upper  ends  of  the  plates  is  bent  outwards. 

The  advantage  achieved  with  this  feature  is  not 
only  that  the  NOx  content  is  reduced  further  as  a 
result  of  improved  cooling,  but  also  that  better 
combustion  is  obtained  as  a  result  of  improved 
mixing  of  the  combustion  gas  and  the  secondary 
air  supplied  owing  to  the  greater  turbulence  caused 
in  the  converging  passage  between  widening  pairs 
of  plates,  the  result  being  a  more  stable  flame. 

Further,  by  bending  the  free  upper  edges  of 
the  plates  inwards,  a  local  reduced  pressure  is 
created,  so  that  greater  flame  stability  is  achieved. 

To  clarify  the  invention,  some  embodiments  of 
the  gas  burner  will  now  be  described,  by  way  of 
example,  with  reference  to  the  accompanying 
drawings,  in  which: 

Fig.  1  is  a  diagrammatic  side  elevation  of  a  gas 
burner  according  to  the  invention; 
Fig.  2  is  a  top  plan  view  of  the  apparatus  ac- 
cording  to  the  invention  as  shown  in  Fig.  1; 
Fig.  3  is  a  left-hand  side  elevation  of  the  appara- 
tus  according  to  Fig.  1  ; 
Fig.  4  is  a  right-hand  side  elevation  of  the  ap- 
paratus  according  to  Fig.  1; 
Fig.  4A  is  a  variant  of  the  apparatus  according  to 
Fig.  4;  and 
Fig.  5  is  a  burner  block  comprising  four  burner 
tubes  as  shown  in  Figs  1-4. 
According  to  the  drawings,  a  low  NOx  atmo- 

spheric  gas  burner  comprises  a  burner  tube  1,  the 
inlet  portion  of  which  constitutes  a  mixing  tube 
portion  2  connecting  to  a  diffuser  portion  3.  The 
burner  tube  1  proper  comprises  a  bottom  4  and  a 
constriction  portion  5  opposite  therefrom.  Extend- 
ing  between  these  portions  is  a  distributor  plate  6. 
Extending  upwards  from  this  burner  tube  part  is  a 
narrowing  portion  7  at  the  top  of  which  are  ar- 
ranged  gas  outlet  orifices  consisting  of  flat  strips 
(not  shown)  together  forming  a  burner  bed.  Extend- 
ing  upwards  from  the  walls  forming  said  narrowing 
portion  are  two  conically  flaring  plates  8,  which 
lower  the  temperature  and  promote  a  stepped 

combustion.  As  will  appear  from  the  drawing,  the 
straight  and  corrugated  strips  can  be  supported  not 
only  at  their  ends  but  also  in  the  middle  by  means 
of  a  support  9. 

5  To  ensure  proper  transfer  of  the  flame  upon 
ignition  of  the  gas  burner,  apertures  12  are  pro- 
vided  in  the  plates  8. 

To  improve  flame  stability,  small,  regularly 
spaced  air  supply  holes  10  are  provided  in  the 

io  plates  8. 
The  tapering  configuration  of  the  burner  tube 

walls  connecting  to  the  bottom  4  (shown  in  Fig.  3) 
ensures  that  the  sound  produced  by  the  burner  will 
be  damped  in  the  burner  tube  and  not  be  so 

75  reflected  that  the  sound  vibrations  just  produced 
would  be  amplified. 

As  will  appear  from  Figs  1,  4,  and  4A,  the 
mixing  tube  portion  comprises  at  its  free  end  two 
fastening  flanges  11  to  be  connected  to  a  gas 

20  supply  pipe.  It  is  noted  that  the  distance  H 
(indicated  in  Fig.  1)  from  the  cross  section  of  equal 
width  up  to  the  top  of  the  burner  bed  should  be  so 
large  as  to  ensure  a  straight  flow  of  the  combustion 
gas  mixture  to  the  burner  orifices.  This  ensures  a 

25  straight  flow  of  the  gas-air  mixture  to  the  burner 
bed  and  hence  a  uniform  flame  height  and  hence  a 
minimal  sound  production. 

In  the  variant  of  the  apparatus  according  to  Fig. 
4  shown  in  Fig.  4A,  the  free  edge  of  the  plates  8  is 

30  provided  with  an  inward  flanged  portion  18  which 
brings  about  a  reduced  pressure  at  that  point  in  the 
passing  gas  mixture  flow,  which  leads  to  greater 
flame  stability. 

The  embodiment  shown  in  Fig.  5  shows  a 
35  burner  block  17  arranged  in  a  furnace  space  15 

enclosed  by  a  wall  16.  The  burner  block  17  com- 
prises  four  burner  tubes  1  such  as  shown  in  Figs  1- 
4A  in  side-by-side  arrangement.  This  construction 
ensures  a  minimal  NOx  content  in  the  exhaust  gas, 

40  the  conical  configuration  of  the  plates  8  leading  to 
an  eminent  mixing  of  the  combustion  gas  passing 
from  the  burner  tube  between  the  plates  8  and  the 
secondary  air  supplied  externally  along  the  plates. 
Partly  as  a  consequence  of  the  fact  that  the  cross- 

45  section  between  the  plates  8  of  each  burner  in- 
creases  in  the  direction  of  discharge,  the  speed  of 
the  passing  combustion  gas  will  decrease,  which 
effects  not  only  a  better  mixture  but  also  a  better 
flame  stability. 

50  For  the  sake  of  completeness  it  is  observed 
that  instead  of  a  burner  bed  formed  by  plane  and 
corrugated  plates  or  strips,  a  burner  bed  of  ceramic 
material  as  is  known  per  se  in  the  art  can  also  be 
used. 

55  It  will  be  clear  that  within  the  concept  of  the 
invention  further  modifications  are  possible. 
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1.  A  low  NOx  atmospheric  gas  burner  comprising 
at  least  one  burner  tube  having  a  plurality  of 
gas  outlet  orifices  terminating  in  a  burner  bed, 
while  a  plurality  of  plates  are  arranged  above  5 
the  burner  tube  within  the  reach  of  the  flame, 
which  plates  lower  the  temperature,  effect  a 
stepped  combustion,  are  arranged  parallel  to 
and  on  opposite  sides  of  the  orifices  provided 
in  the  burner  tube  and  disposed  in  line  parallel  10 
to  the  burner  axis,  and  are  connected  direct  to 
the  burner  tube  substantially  throughout  their 
lower  ends,  characterized  in  that  at  least  one 
of  the  upper  ends  of  the  plates  is  bent  out- 
wards.  75 

2.  A  gas  burner  according  to  claim  1,  character- 
ized  in  that  at  least  one  of  a  pair  of  plates 
widens  conically  relative  to  the  other  plate. 

20 
3.  A  gas  burner  according  to  claim  1  or  2,  char- 

acterized  in  that  both  plates  widen  conically. 

4.  A  gas  burner  according  to  claim  1,  2  or  3, 
characterized  by  a  plurality  of  burner  tubes  25 
arranged  side  by  side  in  a  burner  bed. 

5.  A  gas  burner  according  to  one  or  more  of  the 
preceding  claims,  characterized  in  that  the  free 
upper  edges  of  the  plates  are  flanged  inwards.  30 
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