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©  Thermal  enhancement. 

©  Burner  apparatus,  comprising  a  tubular  coolant  jacket 
assembly  (150'.  202),  a  tubular  combustion  chamber  unit  (224) 
disposed  within  said  coolant  jacket  assembly,  and  ignition 
zone  structure  (164')  at  one  end  of  said  combustion  chamber 
unit  for  flowing  an  ignited  fuel-oxidant  mixture  into  said  com- 
bustion  chamber  unit,  characterized  in  that  said  combustion 
chamber  unit  includes  a  monolithic  tube  (234)  of  refractory 
material  having  an  inner  surface  (236)  that  defines  a  combus- 
tion  zone,  a  reinforcing  sleeve  (230)  surrounding  and  exten- 
ding  the  length  of  said  tube  having  its  outer  surface  being 
spaced  less  than  one  millimeter  from  the  inner  surface  (242)  of 
said  coolant  jacket  assembly  in  standby  condition,  providing 
residence  time  sufficient  to  complete  combustion  of  the  fuel- 
oxidant  mixture  within  said  combustion  chamber  unit  such 
that  the  stream  of  combustion  products  discharged  from  the 
end  of  said  combustion  chamber  unit  remote  from  said  igni- 
tion  zone  structure  is  essentially  particulate  free. 
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