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Reheating  furnace  with  rotating  flame  burners  for  slabs  and  billets. 

©  The  invention  provides  a  reheating  furnace  (C) 
for  iron  and  steel  products,  particularly  for  slabs  (B), 
billets,  and  the  like,  having  a  plurality  of  burners  (A1  , 
A2)  with  their  flame  rotating  around  the  central  axis 
of  the  respective  burner,  fitted  on  the  furnace  roof 
(10)  and/or  on  at  least  one  of  the  longitudinal 
sidewalls  (11)  and/or  transversal  endwalls  (12)  there- 
of.  To  obtain  a  more  uniform  distribution  of  pressure 
and  temperature,  and  also  of  the  chemical  composi- 
tion  of  the  furnace  atmosphere,  the  furnace  (C)  is 
provided  with  two  different  burner  types  (A1,  A2), 
one  burner  type  (A1  )  with  the  flame  rotating  in  clock- 
wise  direction,  and  the  other  burner  type  (A2)  with 
the  flame  rotating  in  anticlockwise  direction. 
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Reheating  furnace  with  rotating-flame  burners  for  slabs  and  billets 

optimum  value,  such  as  in  the  case  of  the  said  lack 
of  vertical  exchanges  in  the  furnace  atmosphere, 
owing  to  the  unidirectional  rotation  of  the  flames  of 
all  the  burners  on  the  furnace  roof,  a  layer  of 

5  oxides  is  formed  on  the  surface  of  the  to-be-re- 
heated  products,  which  is  thinner,  but  which  is  a 
harder  and  rather  firmly  sitcking  layer.  This  latter 
layer  of  oxides  is  difficult  to  be  removed,  so  that  on 
the  reheated  iron  and  steel  products  there  is  still 

w  left  a  residue  of  oxides,  that  gives  rise  to  some 
inconveniences  on  the  subsequent  rolling  of  the 
reheated  products,  and  that  sensibly  lowers  the 
grade  of  the  rolled  products. 

Another  inconvenience  caused  by  the  unidirec- 
75  tional  rotation  of  the  flames  of  the  burners  set  up 

on  the  furnace  roof,  resides  in  the  fact  that  a 
unidirectional  horizontal  circulation  of  flue  gases  is 
thus  produced,  particularly  in  the  upper  part  of  the 
furnace.  Such  a  circulation  of  flue  gases  consists  of 

20  a  flue  gas  stream  in  one  direction,  close  to  one 
longitudinal  sidewall  of  the  furnace,  and  a  reversed 
flue  gas  stream,  i.e.,  in  the  opposite  direction,  close 
to  the  other  longitudinal  sidewall  of  the  furnace.  In 
a  furnace  in  which  the  products  to  be  reheated  are 

25  advanced  along  the  furnace,  the  average  flue  gas 
temperature  near  the  wall  beside  which  the  flue 
gases  stream  horizontally  in  the  direction  of  the 
moved  forward  products  to  be  reheated,  is  lower 
than  the  temperature  which  is  attained  near  the 

30  opposite  longitudinal  sidewall  of  the  furnace,  where 
the  flue  gase  stream  is  a  reversed  stream,  which 
runs  in  the  opposite  direction  to  the  moved  forward 
products  to  be  reheated.  Such  a  temperature  dif- 
ference  between  the  two  longitudinal  sidewalls  of 

35  the  furnace  brings  about  a  not  uniform  heating  of 
the  iron  and  steel  products  in  the  furnace,  so  that 
some  inconveniences  aill  then  arise  in  the  subse- 
quent  rolling  of  said  products. 

Burners  having  a  longer  or  shorter  rotating 
40  flame  are  preferably,  but  non  exclusively  installed 

on  the  longitudinal  sidewalls  and/or  on  the  transver- 
sal  endwalls  of  a  furnace  for  reheating  iron  and 
steel  products,  and  are  arranged,  for  example,  in  at 
least  one  horizontal  row.  Also  in  this  case,  in  the 

45  known  embodiments  the  flames  of  all  the  rotating- 
flame  burners  fitted  on  the  longitudinal  disewalls 
and/or  transversal  endwalls  of  the  furnace  rotate  in 
the  same,  either  clockwise  or  anticlockwise  direc- 
tion,  which  leads  to  the  following  inconveniences. 

50  The  unidirectional  rotation  of  the  flame  of  the 
burners  provided  on  one  or  the  longitudinal 
sidewalls  of  the  furnace,  produces  beside  the  re- 
spective  wall  a  stable  vertical  circulation  of  flue 

gases,  with  a  horizontal  flue  gas  stream  in  one 
direction  under  the  burner  row  or  rows,  and  with  a 

The  invention  relates  to  a  reheating  furnace  for 
iron  and  steel  products,  particularly  for  slabs,  bil- 
lets,  and  the  like.  Such  a  furnace  is  provided  on  the 
furnace  roof  and/or  on  at  least  one  of  the  longitudi- 
nal  sidewalls  and/or  transversal  endwalls  thereof 
with  a  plurality  of  burners  having  their  flame  rotatin 
around  the  central  axis  of  the  respective  burner. 

The  rotating-flame  burners  for  a  reheating  fur- 
nace  for  iron  and  steel  products  are  known,  for 
example,  from  the  document  DE-A-2  801  367.  The 
flame  is  rotated  by  the  combustion  air  flowing 
around  the  fuel  nozzle  and  being  imparted  a  rotary 
motion  by  suitably  inclined  means  for  guiding  the 
combustion  air  flow,  such  as  inclined  guide  vanes 
or  inclined  ports,  or  by  any  other  suitable  swirl 
device.  The  fluid-dynamic  conditions  of  the  com- 
bustion  air  flow  and  speed  of  rotation  may  be  so 
selected  as  to  obtain  a  longer  or  a  shorter  rotating 
flame,  or  a  disc-shaped  flat  flame. 

Burners  with  their  flame  being  a  flat  or  a  disc- 
shaped  rotating  flame,  i.e.,  the  so-called  radiant 
burners,  are  preferably,  but  not  exclusively  installed 
on  the  roof  of  a  reheating  furnace  for  iron  and  steel 
products,  and  are  arranged,  for  example,  in  one  or 
more  parallel  rows  extending  in  the  longitudinal 
direction  of  the  furnace.  In  the  known  embodi- 
ments,  the  flames  of  all  the  rotating-flame  burners 
fitted  on  the  furnace  roof  rotate  in  the  same,  either 
clockwise  or  anticlockwise  direction,  which  results 
in  the  following  inconveniences. 

Particularly  when  the  rotating-flame  burners  on 
the  furnace  roof  are  flat-flame  burners,  these 
flames  bring  about  a  turbulence  in  the  furnace 
atmosphere  only  in  a  limited  zone  which  is  near  to 
the  furnace  roof.  In  the  lower  zones  of  the  furnace, 
and  particularly  a;  ie  level  of  iron  and  steel  pro- 
ducts  to  be  reheated,  the  turbulence  in  the  furnace 
atmosphere  decreases  to  an  almost  zero  value,  so 
that  the  flue  gases  become  stratified,  and  the  verti- 
cal  exchanges  in  the  furnace  atmosphere  are  sen- 
sibly  reduced.  This  determines  a  deficiency  of  the 
oxygen  content  in  the  furnace  atmosphere,  at  the 
level  of  the  iron  and  steel  products  to  be  reheated. 
The  oxygen  contained  in  the  furnace  atmosphere 
forms  a  superficial  layer  of  oxides  on  the  iron  and 
steel  products  to  be  reheated.  When  the  oxygen 
content  in  the  furnace  atmosphere  at  the  level  of 
the  products  to  be  reheated,  has  an  optimum  val- 
ue,  such  as,  for  example,  in  the  order  of  1-2%,  a 
layer  of  oxides  is  formed  on  the  surface  of  the 
reheated  iron  and  steel  products,  which  can  be 
entirely  removed  in  a  relatively  easy  manner.  Con- 
versely,  when  the  oxygen  content  in  the  furnace 
atmosphere  at  the  level  of  the  to-be-reheated  iron 
and  steel  products,  goes  down  below  the  said 
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reversed  horizontal  stream  in  the  opposite  direction 
over  the  burner  row  or  rows.  Such  a  flue  gas 
circulation  brings  about  an  undesired  not  uniform 
distribution  of  pressure  in  the  inside  of  the  furnace, 
so  that  difficulties  are  encountered  in  the  control  of 
said  pressure.  Moreover,  the  said  vertical  circula- 
tion  of  flue  gases  along  one  of  the  longitudinal 
sidewalls  of  the  furnace  gives  rise  in  a  furnace 
provided  with  a  chimney  at  either  ends  thereof,  to  a 
sensibly  unbalanced  distribution  of  flue  gases  be- 
tween  the  two  chimneys,  which  involves  a  consid- 
erable  lowering  of  the  furnace  efficiency,  since  the 
two  heat  recuperators  associated  with  the  two 
chimneys  are  operating  respectively  at  a  lower  and 
at  a  higher  flue  gas  outflow  rate  than  their  estab- 
lished  rate. 

Another  inconvenience  arising  from  the  un- 
idirectional  rotation  of  the  flames  of  the  burners 
fitted  on  one  of  the  longitudinal  sidewalls  of  the 
furnace,  and  from  the  resulting  vertical  circulation 
of  flue  gases,  resides  in  the  not  uniform  tempera- 
ture  distribution,  which  is  due  to  the  inevitable 
inleakage  of  cold  air  through  the  several  indispen- 
sable  openings  in  the  furnace  hearth.  Such  a  cold 
air  inleakage  is  sucked  by,  and  taken  in  the  flue 
gas  stream  which  has  formed  beside  the  one  lon- 
gitudinal  sidewall  under  the  burner  row  or  rows,  as 
a  result  of  the  vertical  flue  gas  circulation  produced 
by  the  unidirectional  rotation  of  the  burner  flames. 
Therefore,  under  the  rotating  flame  burner  row  or 
rows  a  temperature  drop  occurs  on  the  one  longitu- 
dinal  sidewall  of  the  furnace,  and  so  the  respective 
ends  of  the  to-be-heated  iron  and  steel  products 
are  colder. 

The  said  not  uniform  distribution  of  tempera- 
ture  is  of  a  higher  degree  in  a  bilaterally  heated 
furnace,  when  at  least  one  row  of  rotating-flame 
burners  are  provided  on  both  of  the  longitudinal 
sidewalls  of  the  furnace.  In  this  case,  burners  of  the 
same  type,  i.e.  with  their  flame  rotating  in  the 
same,  either  clockwise  or  anticlockwise  direction, 
are  used  in  a  known  furnace  for  both  of  the  longitu- 
dinal  sidewalls  of  the  furnace.  Consequently,  on  the 
two  facing  longitudinal  sidewalls  of  the  furnace 
vertically  circulating  currents  will  be  generated, 
which  rotate  in  the  same,  either  clockwise  or  an- 
ticlockwise  direction,  while  their  horizontal  streams 
which  have  formed  under  a  row  or  under  respective 
rows  of  burners,  and  which  take  in  any  cold  air 
inleakage  from  below,  run  in  opposite  directions. 
The  temperature  drop  under  the  burner  row  or 
rows  then  occurs  at  both  longitudinal  sidewalls  of 
the  furnace  and,  particularly  in  the  reheating  fur- 
naces  for  slabs  or  billets  extending  transversely  to 
the  furnace  throughout  its  length,  leads  to  a  cor- 
respondingly  lower  heating  of  both  of  the  slabs  or 
billets  ends.  Such  an  uneven  heating  of  slabs  or 
billets  gives  rise  to  difficulties  in  the  subsequent 

rolling  of  the  same,  due  to  their  not  uniform  hard- 
ness. 

The  known  installation  of  two  or  more  super- 
posed,  side  by  side  burners  with  their  flames  rotat- 

5  ing  in  the  same  direction,  on  one  or  both  of  the 
transversal  endwalls  of  the  furnace  gives  rise  to 
inconveniences  which  are  similar  to  the  above  dis- 
closed  inconveniences. 

The  object  of  the  invention  is  to  eliminate  the 
w  above  disclosed  inconveniences  in  the  known  fur- 

naces,  and  this  object  is  achieved  by  the  provision 
in  a  furnace  of  the  type  as  described  in  the  pre- 
amble,  of  two  different  types  of  burners,  one  burner 
type  with  the  flame  rotating  in  clockwise  direction, 

15  and  the  other  burner  type  with  the  flame  rotating  in 
anticlockwise  direction.  In  a  particularly  advanta- 
geous  embodiment  of  the  invention,  the  flames  of 
at  least  two  adjacent  burners  rotate  in  opposite 
directions.  When  the  burners  are  arranged  in,  one 

20  or  more  rows,  the  burners  in  each  row  alternately 
have  their  flames  rotating  in  opposite  directions. 
When  the  burners  are  arranged  in  one  or  more 
parallel  rows,  each  burner  belonging  to  one  row 
and  having  its  flame  rotating  in  one  direction,  is 

25  located  at  the  side  of  a  burner  belonging  to  an 
adjacent  row  and  having  its  flame  rotating  in  the 
opposite  direction.  Irrespective  of  the  arrangement 
of  the  burners,  it  is  generally  aimed  at  having  each 
burner  with  its  flame  rotating  in  one  direction,  at 

30  least  partly  encircled  by  burners  with  their  flames 
rotating  in  the  opposite  direction. 

The  rotation  in  opposite  directions  of  the 
flames  of  the  burners  in  a  furnace  according  to  the 
invention  can  be  achieved  by  means  of  any  suit- 

35  able  means.  Preferably,  however,  in  one  embodi- 
ment  of  the  two  burner  types  in  the  furnace  accord- 
ing  to  the  invention,  the  means  for  guiding  the 
combustion  air  flow,  which,  for  example,  consist  of 
inclined  guide  vanes  or  inclined  ports,  are  inclined 

40  in  opposite  directions. 
One  embodiment  is  shown  by  way  of  a  non- 

limiting  example  in  the  drawings,  in  which: 
Figure  1  is  a  vertical  sectional  view  dia- 

grammatically  showing  a  reheating  furnace  for 
45  slabs  or  billets. 

Figure  2  is  a  view  from  below  in  an  enlarged 
scale,  showing  part  of  the  roof  of  the  furnace 
according  to  Figure  1  . 

Figure  3  is  a  longitudinal  sectional  view 
so  showing  one  embodiment  of  a  rotating-flame  bur- 

ner. 
Figures  4  and  5  are  cross-sectional  views  on 

line  IV-IV  in  Figure  3,  showing  the  two  types  of 
burners,  one  burner  type  with  the  flame  rotating  in 

55  clockwise  direction,  and  the  other  burner  type  with 
the  flame  rotating  in  anticlockwise  direction,  which 
are  used  in  the  furnace  according  to  Figures  1  and 
2. 
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changes  and  modifications  are  however  possible. 
Particularly,  the  two  types  of  rotating-flame  burners 
A1,  A2  can  be  operated  even  or  only  with  liquid 
fuel  when  a  suitable  spray  nozzle,  or  the  like,  is 

5  provided  at  the  end  of  the  fuel  pipe  6.  Moreover, 
the  casing  7  for  the  supply  of  combustion  air  may 
be  set  in  communication  with  any  other  suitable 
type  of  diffuser  provided  around  the  outlet  of  the 
fuel  pipe  6,  and  adapted  for  imparting  a  clockwise 

w  or  anticlockwise  rotation  to  the  outflowing  combus- 
tion  air,  and  so  to  the  generated  flame.  A  diffuser 
of  this  type  may,  for  example,  consist  of  a  plurality 
of  air  outflow  ports  provided  in  the  bottom  of  the 
inwardly  curved  flared  portion  17,  and  inclined  in 

75  one  direction  for  the  burner  type  A1,  and  in  the 
opposite  direction  for  the  burner  type  A2. 

On  the  roof  10  of  the  reheating  furnace  C 
according  to  Figure  1  a  set  of  burners  A1  ,  A2  are 
provided  and  arranged  in  a  plurality  of  parallel  rows 

20  F1,  F2,  F3,  F4  extending  in  the  longitudinal  direc- 
tion  of  the  furnace  1  .  Each  burner  row  F1  ,  F2,  F3, 
F4  is  formed  by  a  succession  of  the  two  alternated 
burner  types  A1,  A2,  i.e.,  by  a  row  of  burners  A1, 
A2  having  by  turns  their  flames  rotating  in  clock- 

25  wise  and  in  anticlockwise  direction.  The  two  al- 
ternated  types  of  burners  A1,  A2  in  each  row  F1, 
F2,  F3,  F4  are  also  offset  with  respect  to  the  two 
alternated  burner  types  A1  ,  A2  in  the  adjacent  row 
or  rows,  so  that  at  the  side  of  each  burner  A1  or  A2 

30  belonging  to  one  of  the  rows  F1,  F2,  F3,  F4  and 
having  its  flame  rotating  in  one  direction,  for  exam- 
ple,  in  clockwise  direction,  one  or  two  burners  A2 
or  A1  are  located,  which  belong  to  the  adjacent  row 
or  rows,  and  have  their  flame  rotating  in  the  op- 

35  posite,  for  example,  anticlockwise  direction.  Thus, 
for  the  set  of  rotating-flame  burners  provided  on 
the  roof  10  of  the  reheating  furnace  C,  a  quincun- 
cial  arrangement  is  obtained  of  the  two  types  of 
burners  A1  and  A2,  with  their  flames  rotating  in 

40  clockwise  and  in  anticlockwise  direction,  as  it  clear- 
ly  appears  particularly  in  Figure  2.  Preferably,  the 
fluid-dynamic  conditions  of  the  combustion  air  flow 
and  rotation  in  the  two  types  of  rotating-flame  bur- 
ners  A1,  A2  provided  on  the  roof  10  of  furnace  C, 

45  are  so  selected  that  these  burners  A1,  A2  will 
generate  a  disc-shaped  flat  flame,  i.e.,  the  same 
are  burners  of  the  so-called  radiant  type. 

By  the  said  alternated  arrangement  of  the  two 
types  of  burners  A1  ,  A2  with  their  flames  rotating  in 

50  opposite  directions  on  the  roof  10  of  furnace  C, 
surprisingly  a  plurality  of  downward  vertical 
streams  will  be  formed,  which  prevent  the  flue 
gases  from  becoming  stratified,  and  which  elimi- 
nate  or  at  least  sensibly  reduce  any  difference  in 

55  the  chemical  composition  of  the  upper  and  the 
lower  part  of  the  atmosphere  in  the  furnace  C. 
Thus  it  is  also  avoided  that  the  oxygen  content  in 
the  atmosphere  of  the  furnace  at  the  level  of  the 

As  an  example  of  a  reheating  furnace  for  iron 
and  steel  products,  in  Figure  1  there  is  shown  a 
walking  beam  furnace  for  reheating  slabs  B,  billets, 
or  the  like.  The  invention  may  be  however  applied 
to  any  other  types  of  reheating  furnaces,  for  exam- 
ple,  to  pusher  furnaces  or  pit  furnaces,  and  for  any 
other  kind  of  iron  and  steel  products. 

The  construction  and  the  operation  of  e  reheat- 
ing  walking  beam  furnace  are  well  known  to  those 
skilled  in  the  art,  and  so  the  disclosure  thereof  is 
omitted.  In  Figure  1  numeral  1  denotes  the  station- 
ary  beams,  and  numeral  2  denotes  the  walking 
beams  supported  by  uprights  3  passed  through 
openings  4  provided  in  the  furnace  bottom  5. 

To  heat  the  furnace  C  according  to  Figure  1, 
use  is  made  of  two  types  of  rotating-flame  burners 
A1  and  A2,  i.e.,  one  burner  type  A1  with  the  flame 
rotating  in  one  direction;  for  example,  in  clockwise 
direction,  and  one  burner  type  A2  with  the  flame 
rotating  in  the  opposite  direction,  for  example,  in 
anticlockwise  direction.  One  possible  embodiment 
of  these  two  types  of  burners  A1  and  A2  is  shown 
in  Figures  3,  4  and  5.  The  longitudinal  section 
shown  in  Figure  3  is  common  to  both  types  of 
burners  A1  ,  A2,  while  the  two  cross-sections  shown 
in  Figures  4  and  5  illustrate  the  differences  be- 
tween  the  burners  A1  and  A2.  Each  burner  A1  ,  A2 
comprises  a  central  fuel  pipe  6  opening  into  an 
inwardly  curved  flared  portion  17  in  the  furnace 
wall.  The  pipe  6  is  connected  through  the  pipe 
fitting  106  to  the  fuel  distribution  system,  and  this 
pipe  is  surrounded  by  a  casing  7  for  the  supply  of 
combustion  air.  The  casing  7  is  connected  through 
the  pipe  fitting  107  to  the  combustion  air  distribu- 
tion  system,  and  this  casing  opens  into  the  in- 
wardly  curved  flared  portion  17  through  a  diffuser  8 
provided  around  the  outlet  of  the  fuel  pipe  6.  The 
diffuser  8  comprises  a  circular  arrangement  of  sta- 
tionary  guide  vanes  108  which  are  substantially 
tangent  to  the  central  fuel  pipe  6.  In  the  burner 
type  A1  the  guide  vanes  108  in  the  diffuser  8  are 
inclined  in  one  direction,  while  in  the  burner  type 
A2  the  guide  vanes  108  in  the  diffuser  8  are 
inclined  in  the  opposite  direction.  Therefore,  the 
combustion  air  flowing  through  the  diffuser  8  in  the 
burner  type  A1  is  imparted  a  rotation  in  the  op- 
posite  direction  to  the  rotation  of  the  combustion  air 
flowing  through  the  diffuser  8  in  the  burner  type 
A2.  Thus,  also  the  flame  generated  by  the  burner 
type  A1  rotates  in  one  direction,  for  example,  in 
clockwise  direction,  while  the  flame  generated  by 
the  burner  type  A2  rotates  in  the  opposite  direction, 
for  example,  in  anticlockwise  direction. 

Both  types  of  rotating-flame  burners  A1,  A2 
shown  in  Figures  3,  4  and  5,  are  operated  particu- 
larly  with  gaseous  fluid  that  is  also  imparted  a 
rotary  motion  by  a  helical  swirl  device  9  provided 
in  the  outlet  end  of  the  fuel  pipe  6.  Numerous 
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slabs  B  or  billets  to  be  reheated  may  become  poor, 
whereby  any  inconvenience  brought  about  by  such 
a  poor  oxygen  content,  as  disclosed  in  the  in- 
troduction  to  the  specification,  is  eliminated.  More- 
over,  the  forming  of  a  unidirectional  horizontal  cir- 
culation  of  flue  gases  in  the  furnace  C  is  prevented, 
so  that  a  temperature  difference  between  the  two 
longitudinal  sidewalls  of  the  furnace  is  avoided. 
Therefore,  a  uniform  temperature  of  flue  gases  is 
ensured  throughout  the  hollow  space  in  furnace  C, 
which  etermines  a  correspondingly  uniform  heating 
of  slabs  B  or  billets.  In  combination  with  the  above 
disclosed  set  of  rotating-flame,  preferably  flat-flame 
burners  A1  ,  A2  provided  on  the  roof  1  0  of  furnace 
C,  or  in  place  of  the  said  set  of  burners,  the 
furnace  C  according  to  Figure  1  may  be  heated  by 
burners  provided  on  at  least  one  of  the  two  longitu- 
dinal  sidewalls  of  the  furnace,  and/or  on  at  least 
one  of  the  two  transversal  endwalls  thereof.  In  the 
shown  embodiment,  on  at  least  one  of  the  two 
longitudinal  sidewalls  1  1  of  furnace  C,  a  horizontal 
row  F5  of  rotating-flame  burners  is  provided  over 
the  beams  1  ,  2  and  then  over  the  slabs  B  or  billets 
to  be  reheated,  and  a  horizontal  row  F6  of  rotating- 
flame  burners  is  provided  thereon,  under  the 
beams  1  ,  2  and  then  under  the  slabs  B  or  billets  to 
be  reheated.  Each  burner  row  F5,  F6  is  formed  by 
the  above-disclosed  two  burner  types  A1  ,  A2,  and 
the  flame  of  one  burner  type  (A1  )  rotates  in  clock- 
wise  direction,  while  the  flame  of  the  other  burner 
type  (A2)  rotates  in  anticlockwise  direction.  In  each 
row  F5,  F6,  these  two  types  of  burners  A1  ,  A2  are 
alternated,  so  that  on  one  or  both  sides  of  each 
burner  A1  with  its  flame  rotating  in  clockwise  direc- 
tion,  there  is  placed  a  burner  A2  with  its  flame 
rotating  in  anticlockwise  direction,  and  vice-versa. 
The  fluid-dynamic  conditions  of  the  combustion  air 
flow  and  rotation  in  the  two  types  of  rotating-flame 
burners  A1  ,  A2  fitted  on  the  longitudinal  sidewall  or 
sidewalls  11  of  furnace  C,  are  so  selected  that 
these  burners  will  generate  a  longer  or  a  shorter 
flame. 

With  the  said  alternated  arrangement  of  the  two 
types  of  burners  A1  ,  A2  with  their  flames  rotating  in 
opposite  directions,  instead  of  one  vertically  cir- 
culating  stream,  a  plurality  of  local  vertical  streams 
are  generated  on  at  least  one  of  the  longitudinal 
sidewalls  of  the  furnace  11,  along  the  respective 
longitudinal  sidewall  11  of  the  furnace,  and  are 
alternatingly  directed  downwardly  and  upwardly,  so 
that  they  make  both  the  pressure  and  temperature 
distribution  uniform,  whereby  the  inconveniences 
as  disclosed  in  the  introduction  to  the  specification 
are  eliminated. 

A  similar  alternated  arrangement  of  burners  A1, 
A2  with  their  flames  rotating  in  clockwise  and  in 

anticlockwise  direction,  may  be  provided  also  on  at 
least  one  of  the  transversal  endwalls  12  of  the 
furnace  C. 

Claims 

1.  A  reheating  furnace  (C)  for  iron  and  steel 
products,  particularly  for  slabs  (B),  billets,  and  the 

70  like,  provided  on  the  furnace  roof  (10)  and/or  on  at 
least  one  of  the  longitudinal  sidewalls  (11)  and/or 
transversal  endwalls  (12)  thereof  with  a  plurality  of 
burners  (A1  ,  A2)  having  their  flame  rotating  around 
the  central  axis  of  the  respective  burner,  character- 

75  ized  in  that  it  is  provided  with  two  different  burner 
types  (A1,  A2),  one  burner  type  (A1)  having  the 
flame  rotating  in  clockwise  direction,  and  the  other 
burner  type  (A2)  having  the  flame  rotating  in  an- 
ticlockwise  direction. 

20  2.  The  furnace  according  to  claim  1  ,  character- 
ized  in  that  the  flames  of  at  least  two  adjacent 
burners  (A1,  A2)  rotate  in  opposite  directions. 

3.  The  furnace  according  to  claim  1  ,  character- 
ized  in  that  when  the  burners  (A1  ,  A2)  are  arranged 

25  in  one  or  more  rows  (F1,  F2,  F3,  F4,  F5,  F6),  the 
burners  (A1,  A2)  in  each  row  have  by  turns  their 
flames  rotating  in  opposite  directions. 

4.  The  furnace  according  to  claim  1  ,  character- 
ized  in  that  when  the  burners  (A1  ,  A2)  are  arranged 

30  in  two  or  more  parallel  rows  (F1,  F2,  F3,  F4),  at  the 
side  of  each  burner  (A1  or  A2)  belonging  to  one 
row  and  having  its  flame  rotating  in  one  direction,  a 
burner  (A2  or  A1)  is  located,  which  belongs  to  an 
adjacent  row  and  has  its  flame  rotating  in  the 

35  opposite  direction. 
5.  The  furnace  according  to  claim  1  ,  character- 

ized  in  that  each  burner  (A1  or  A2)  with  its  flame 
rotating  in  one  direction,  is  at  least  partly  encircled 
by  burners  (A2  or  A1)  with  their  flames  rotating  in 

40  the  opposite  direction. 
6.  The  furnace  according  to  claim  1  ,  character- 

ized  by  a  quincuncial  arrangement  of  burners  (A1  , 
A2)  with  their  flames  rotating  in  opposite  directions. 

7.  The  furnace  according  to  claim  1  ,  character- 
45  ized  in  that  in  the  two  burner  types  (A1,  A2)  the 

means  for  guiding  the  combustion  air  flow  are 
inclined  in  opposite  directions. 

50 
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