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(5)  Cooled  panels  for  walls  of  electric  furnaces. 

A  panel  for  walls  of  electric  furnaces  comprising  a  series 
of  elements  (2,3,4,5,6,15)  provided  with  holes  (2a, 5a, 6a)  in 
which  suitable  tubes  (16,3t,4t)  for  water  circulation  are 
inserted  or  incorporated. 

The  surface  of  the  panel  looking  the  melted  material  is 
preferably  shaped  with  cavities  (2b,  6b)  so  as  to  hold  refrac- 
tory  material.  More  refractory  bricks  (7)  may  be  comprised 
within  adjacent  elements. 





This  inven t ion   r e l a t e s   to  panels  cooled  by  water  o r  

other   s u i t a b l e   l i qu id   for  forming  the  walls  of  e l e c t r i c  

fu rnaces ,   wherein,   as  well  known,  smel t ing   takes  place  by 

e l e c t r i c   d i s c h a r g e s .  

An  ideal  panel ,   which  may  be  part   of  a  wall  or  may 

form  the  whole  wall  of  an  e l e c t r i c   furnace   should  f u l f i l l   t h e  

fo l lowing  r e q u i r e m e n t s :  

(1)  Provide  minimal  heat  losses   through  the  p a n e l .  

(2)  Provide  the  g r e a t e s t   pos s ib l e   s a f e ty   a g a i n s t   any  a c c i d e n t a l  

ex i t   of  water  or  other   f l u i d .  

(3)  Be  of  a  big  enough  s i ze ,   so  tha t   only  a  reduced  number  o f  

ou ts ide   connect ions   has  to  be  c a r r i e d   out  for  the  supp ly  

and  d ischarge   of  water  or  o ther   f l u i d s .  

(4)  Be  of  a  s u i t a b l e   size  and  having  thermal  c h a r a c t e r i s t i c s  

according  to  each  s i t e   or  zone  of  each  f u r n a c e .  

(5)  Enable  a  long  l i f e   of  the  panel  in  u s e .  



(6)  Allow  the  p a r t i a l   replacement   of  zones  of  the  panel  

accord ing   to  r equ i rements   and  as  d e s i r e d .  

D i f f e r e n t   types  of  panel  are  commercial ly   a v a i l a b l e ,  

but  the  s o l u t i o n s   h i t h e r t o   proposed  only  p a r t l y   meet  t h e s e  

c o n d i t i o n s .   P a r t i c u l a r l y ,   boxes  or  s e c t o r s   are  used  as  p a n e l s  

for  e l e c t r i c   fu rnaces   having  water  c i r c u l a t i n g   t h e r e i n ,   b u t  

this   f l u i d ,   though  i t   has  f ixed  pa ths ,   may,  due  to  the  p r o v i s i o n  

of  not  c i r c u l a r   s e c t i o n s ,   e a s i l y   build  up  pockets  of  steam  o r  

dead  water  caus ing  o v e r h e a t i n g   of  some  zones  of  the  boxes  and 

a c c o r d i n g l y   a  p e r f o r a t i o n   t h e r e o f .  

Also  s t ee l   blocks  are  used  as  having  a  b u i l t - i n   i n n e r  

co i l .   The  w a t e r  p a t h   is  f ixed  t h e r e i n ,   thus  a s su r ing   a  smooth 

flow,  but  the  d i s advan t age   a r i s e s   tha t   the  panel  s m e l t i n g  

involves   a  compl ica ted   o p e r a t i o n ,   the  reduced  size  of  t h e  

panel  causing  the  i n c r e a s e   of  ou t s ide   c o n n e c t i o n s .   A  f u r t h e r  

d i s advan t age   is  tha t   during  use  the  c o n s i d e r a b l e   s ize  of  t h e  

anel  causes  cracks  o n  t h e  m e l t e d   inner   wall  t h e r e o r .   In  t h i s  

case,   i t   is  also  r e q u i r e d  t o   provide  panels  for  each  s p e c i f i c  

r equ i r emen t .   Thus,  d i f f e r e n t   panels  should  be  provided  f o r  

each  type  of  furnace   and, in   a  same  furnace   panels  which  a r e  

d i f f e r e n t   as  to  c h a r a c t e r i s t i c s   and  s ize  accord ing   to  t h e  

d i f f e r e n t   use  zones  or  s i t e s .  

It  is  the  ob jec t   of  the  p re sen t   i nven t ion   to  p r o v i d e  

as  improved  cooled  panel  for  e l e c t r i c   f u r n a c e s ,   by  which  a 

lower  main tenance   cost   can  be  ob ta ined   having  at  the  same 

time  the  p o s s i b i l i t y   of  p rovid ing   in  the  l e a s t   p o s s i b l e  



time  panels  having  s u i t a b l e   c h a r a c t e r i s t i c s   according  to  t h e  

s p e c i f i c   use  in tended  t h e r e f o r .  

It  is  another   ob jec t   of  the  present   invent ion  t o  

provide  a  lower  consumption  of  e l e c t r i c   energy  due  t o  

absorp t ion   of  c a l o r i e s   from  water  or  other  f lu id   in  t h e  

p a n e l .  

It  is  ano ther   ob jec t   of  the  invent ion   to  allow  f o r  

r ep lac ing   only  par t   of  the  panel  in  case  of  se rv ic ing   o r  

m a i n t e n a n c e .  

It  is  a  f u r t h e r   ob jec t   of  the  present   invent ion  t o  

enable  mutual  d i sp lacements   between  tubes  and  body  of  t h e  

panel,   such  as  to  take  up  the  d i f f e r e n t i a l   thermal  expans ions  

c rea ted   by  the  big  changes  in  t e m p e r a t u r e .  

The  main  ob jec t   has  been  accomplished  by  p r o v i d i n g  

to  form  a  panel  from  a  s e r i e s   of  modular  basic  elements  t h a t  

can  be  coupled  to  one  another   in  any  des i red   chess-board  l i k e  

p a t t e r n .  

P r e f e r a b l y ,   these  elements  comprise  an  outer  body 

which  i s   i n s e r t e d   over  a  spec ia l   tube  or  by  a  tube  port ion  which 

is  i n c o r p o r a t e d   in  an  outer   body,  said  tubes  serving  f o r  

the  passage  or  cool ing  water  or  o ther   f l u i d .  

A  p r e f e r r e d   s o l u t i o n   also  provides  that   the  panel  



sur face   fac ing   inwardly  of  the  furnace   is  shaped  so  as  t o  

r e t a i n   t h e r e i n   i n s u l a t i n g   mater ia l   compr is ing   slags  produced 

by  the  furnace  i t s e l f ,   or  r e f r a c t o r y   m a t e r i a l   which  i s  

s u i t a b l y   before   hand.  

P r e f e r a b l y ,   the  modular  e lements   are  assembled  by  w e l d i n g  

to  some  of  the  e lements   comprising  curves  or  bendings  some  t u b e  

lengths   over  which  one  or  more  e lements   provided  with  c o r r e s p o n d -  

ing  holes  are  i n s e r t e d ,   then  f u r t h e r   curved  elements  are  welded 

to  the  free  ends  of  said  tubes ,   thus  p r o v i d i n g   a  c i r c u i t   o r  

path  for  the  cool ing   f l u i d .   Such  a  formed  panel  can  now  be 

bent  for  a d a p t a t i o n   to  the  d iameter   of  the  furnace   to  which  i t  

will   be  a p p l i e d .  

In  c a s e ,  p o r t i o n s   of  r e f r a c t o r y   mate r ia l   can  be 

i n c o r p o r a t e d   between  the  various  modular  e l e m e n t s .  

The  i nven t ion   will  now  be  more  c l e a r l y   expla ined   w i t h  

r e fe rence   to  an  exemplary  embodiment  which  has  been  shown  i n  

the  f igures   of  the  accompany ing  d rawings ,   in  wh ich :  

Fig.  1  is  a  f ront   view  of  a   po r t i on   of  two  walls  f o r  

an  e l e c t r i c   furnace   a c c o r d i n g  t o   the  p r e s e n t   i n v e n t i o n ;  

Fig.  2  is  a  s e c t i o n a l   view  taken  along  l ine  I I - I I   o f  

Fig.  1;  

Fig.  3  is  a  s e c t i o n a l   view  taken  along  l ine  I I I - I I I  

of  Fig.  1; 



Fig.  4  is  a  view  taken  along  l ine  IV-IV  of  Fig.  1; 

and 

Fig.  5  is  a  developed  view  of  a  wall  of  a  f u r n a c e  

l ined  up  with  panels  accord ing   to  the  present   i n v e n t i o n .  

Fig.  1  shows  a  po r t i on   of  a  wall  of  a  furnace ,   in  

which  a  po r t ion   of  a  panel  1  is  shown  at  the  r i gh t   to  l i n e  

IV-IV,  while  a  por t ion   of  a  panel  18  ad jacen t   to  the  f i r s t  

mentioned  panel  is  shown  at  the  l e f t   to  l ine  IV-IV. 

In  the  zone  under ly ing   said  two  pane l s ,   there  is  a 

r e f r a c t o r y   base  12.  In  Figs.  2,  3  and  4  there  is  also  shown 

the  suppor t i ng   s t r u c t u r e   compris ing  two  v e r t i c a l   t ie   rods  13 

pass ing  into  holes  19  s u i t a b l y   provided  in  each  of  the  modular  

e lements .   Said  t ie   rods  13  are  then  secured  to  the  f u r n a c e  

housing  14. 

Each  panel  comprises   several   modular  e lements ,   which 

will  now  be  desc r ibed   one  by  one .  

Element  2  (Figs.   1,  2 and  3)  comprises  a  block  c o n t a i n -  

ing  two  p a r a l l e l  h o l e s   shown  at  2a  r e s p e c t i v e l y ,   in  which  tubes  

16  are  i n s e r t e d   during  assembl ing .   Elements  3  and  4  (Figs.  1 

and  4)  comprise  blocks  c o n t a i n i n g   curved  or  bent  tubes  3t  and 

4t,  r e s p e c t i v e l y .   Element  6  is  qu i te   s i m i l a r   to  element  2,  b u t  

the  d i s t ance   or  spacing  between  the  p a r a l l e l   holes  6a,  and 



hence  between  tubes  16  t h e r e i n   c o n t a i n e d   is  l a rge r   than  t h a t  

between  tubes  16  of  said  element  2.  Element  5  comprises  a 

semielement  having  a  s i n g l e   hole  5a  and  is  for  completion  o f  

he  panel.   F i n a l l y ,   element  15  is  s i m i l a r   to  element  5,  b u t  

comprises  a  curved  tube  8  or  9,  r e s p e c t i v e l y   serv ing   for  t h e  

re turn   and  d e l i v e r y   of  the  cool ing  f l u i d .  

The  assembl ing   of  the  va r ious   e lements ,   so  tha t   t h e  

l a t t e r   will  form  a  panel ,   may  be  e f f e c t e d   by  merely  t a k i n g  

elements  3  or  4  compris ing  a  curve  or  bending ,   p r e f e r a b l y  

p r o j e c t i n g   out  of  the  e lement ,   and  welding  on  these  tube  ends  

some  lengths   of  s t r a i g h t   tube  16  of  a  s u i t a b l e   s i ze ,   t hen  

i n s e r t i n g   on  such  s t r a i g h t   tubes  the  p r e s e l e c t e d   tubes ,   such 

as  those  of  type  2,  6  or  the  l i k e ,   f i n a l l y   welding  to  t h e  

end  of  these  s t r a i g h t   tubes  o ther   curved  e lements   3  or  4  and 

two  elements  15  with  a s s o c i a t e d   tube  8  and  9,  thus  forming 

a  cont inuous   c i r c u i t   panel .   Now  the  panel  thus  obtained  w i l l  

be  curved  for  a d a p t a t i o n   to  the  fu rnace   d i ame te r .   In  c a s e ,  

r e f r a c t o r y   br icks   7  are  i n c o r p o r a t e d   in  the  panel ,   b r i c k s  

which  are  suppor ted   by  the  a d j o i n i n g   e l e m e n t s .  

The  gaps  10  and  11  in  t h e  v e r t i c a l   and  h o r i z o n t a l  

j o i n t   zones,  r e s p e c t i v e l y ,   between  two  a d j o i n i n g   e l e m e n t s ,  

are  f i l l e d   with  r e f r a c t o r y   mate r ia l   or  s imply  with  s l a g s  

produced  by  the  furnace   o p e r a t i o n ,   thus  r ende r ing   the  s t r u c t u r e  

s u f f i c i e n t l y   m o n o l i t h i c .  



The  side  wall  of  the  furnace   shown  in  Fig.  5 

comprises  nine  pane l s ,   of  which  six  are  for  example  of  a 

length  L1  of  1910  mm  and  a  he ight   Hl  of  1200  mm,  two  a r e  

of  a  length  L2  of  1680  mm  and  a  height   H2  of  950  mm,  and 

f i n a l l y   one  of  a  length  L3  of  920  mm  and  a  height   H3  o f  

530  mm.  The  assembly  of  these  panels  may  form  the  side  w a l l s  

of  an  e l e c t r i c   furnace  of  about  50t,   the  c i r cumference   T  o f  

which  is  16,014  mm.  In  the  drawing  of  Fig.  5,  r e f e r e n c e  

numeral  26  denotes  the  tapping  hole  and  17  the  ca s t i ng   o r  

pouring  l eve l .   Above  this   l e v e l ,   the  side  walls  of  the  f u r n a c e  

f i r s t   comprise  a  r e f r a c t o r y   12  of  a  minimal  he ight   H4  o f  

550  mm,  th is   he ight   i n c r e a s i n g   in  p roximi ty   of  tapping  ho l e  

26  and  of  the  gate  for  the  admission  of  a d d i t i v e   m a t e r i a l s .  

In  Fig.  5  three   panels  have  been  shown  along  with  t h e  

s t r u c t u r a l   modular  elements  t h e r e o f ,   the  water  c i r c u i t   having 

been  shown  by  arrows  and  dashed  l ines   i n d i c a t i n g   the  path  f o r  

the  tubes  in  the  e lements .   G e n e r a l l y ,   the  elements  are  a r r a n g e d  

so  as  to  be  o f f s e t   in  h e i g h t ,   each  row  r e l a t i v e   to  the  a d j a c e n t  

row,  but  this   is  not  the  o n l y  p o s s i b l e   s o l u t i o n ,   as  shown  i n  

one  of  the  panels  of  Fig.  5 .  

The  darkened  zones  in  each  of  the  panels  are  those  in  

which  r e f r a c t o r y   ma te r i a l   7  has  been  i n s e r t e d .  

From  the  fo regoing   d e s c r i p t i o n ,   it  will  be  a p p r e c i a t e d  

that   panels  can  be  provided  of  d i f f e r e n t   c h a r a c t e r i s t i c s   a long  



the  he igh t   t h e r e o f ,   having  for  example  lower  zones  with  a 

l a r g e r   coo l ing   f a c t o r   than  tha t   of  the  upper  zones,  as 

p r e d i c a t e d .   This  can  be  done  only  because  of  the  a v a i l a b i l i t y  

of  small  modular  c a s t i ng   e l e m e n t s .  

By  th i s   p r i n c i p l e ,   the  furnace   cool ing  can  be 

d i f f e r e n t i a t e l y   ba lanced:   at  the  hot  l o c a t i o n s ,   a  higher  c o o l i n g  

is  p rov ided ,   while  at  those  less  l i a b l e   to  heat ,   cool ing  i s  

s m a l l e r .  

From  Figs.   2  and  3,  i t   will  be  also  a p p r e c i a t e d   t h a t  

the  s u r f a c e   of  each  element  is  formed  with  c a v i t i e s   2b  and 

6b,  in  which  r e f r a c t o r y   mater ia l   is  i n s e r t e d ,   and  in  any  c a s e  

a g a i n s t   which  the  furnace   slags  will  d e p o s i t ,   thus  i n c r e a s i n g  

the  wall  i n s u l a t i o n   and  hence  dec reas ing   the  heat  exchange  

and  i n c r e a s i n g   the  panel  l i f e .   These  c a v i t i e s   may  be  of  any 

shape  and  p a t t e r n   as  far   as  capable  of  r e t a i n i n g   t h e  

i n s u l a t i n g   m a t e r i a l .  

The  p r o v i s i o n   of  r e f r a c t o r y   b r icks   along  with  c a v i t i e s  

2b  and  6b  c a r r y i n g   r e f r a c t o r y   mate r ia l   or  s lags   allows  a 

lower  removal  of  c a l o r i e s   from  the  cool ing   water  and  a c c o r d i n g l y  

a  lower  energy  consumption  for  s tee l   s m e l t i n g .  



1.  A  cooled  panel  for  walls  of  e l e c t r i c   f u r n a c e s ,  

c h a r a c t e r i z e d   by  comprising  a  s e r i e s   of  element  (2,  3,  4,  5,  

6  and  15)  made  of  cast   i ron,   s t e e l ,   or  o ther   metals  or  a l l o y s .  

2.  A  panel  according  to  Claim  1,  c h a r a c t e r i z e d   in  t h a t  

each  of  the  elements  (2,  3,  4,  5,  6 and  15)  made  of  a  c a s t i n g  

of  s t e e l ,   cast   iron  or  other   m a t e r i a l s  h a s   holes  in  which 

s u i t a b l e   tubes  for  water  c i r c u l a t i o n  a r e  i n s e r t e d   o r  

i n c o r p o r a t e d .  

3.  A  panel  according  to  Claim  1  or  2,  c h a r a c t e r i z e d   i n  

that   the  ou te r   sur face   of  the  panels  is  shaped,  that   is  has 

c a v i t i e s   (2b. and  6b)  even  of  d i f f e r e n t   shapes,   such  as  t o  

allow  for  the  i n s e r t i o n   t h e r e i n   of  r e f r a c t o r y   mater ia l   o r  

i n s u l a t i n g   s l a g s .  



4.  A  panel  according  to  any  of  the  p receding   c l a i m s ,  

c h a r a c t e r i z e d   in  tha t   some  elements  2,6;   3,4)  are  of  d i f f e r e n t  

size  and  shapes ,   a l lowing  d i f f e r e n t i a t e d   thermal  or  heat  exchanges  

depending  on  the  local  requirements   of  the  va r ious   f u r n a c e  

z o n e s .  

5.  Panels  according  to  any  of  the  p receding   c l a i m s ,  

c h a r a c t e r i z e d   in  tha t   even  r e f r a c t o r y   ma te r i a l   (7)  can  be 

i n s e r t e d   t h e r e i n .  

6.  A  panel  according  to  any  of  the  p receding   c l a i m s ,  

c h a r a c t e r i z e d   in  t h a t   some  free  gap  (10,  11)  is  l e f t   between  some 

of  the  a d j o i n i n g   elements  by  i n s e r t i n g   in  said  gaps  r e f r a c t o r y  

ma te r i a l   or  s imple  slags  from  the  p r o c e s s i n g .  

7.  A  panel  according  to  any  of  the  p reced ing   c l a i m s ,  

c h a r a c t e r i z e d   by  being  r ep l aceab l e   at  will   as  to  a  por t ion   o f  

the  panel  only  by  removing  the  most  worn  out  e lements   and 

r e p l a c i n g   the  l a t t e r   with  new  e l e m e n t s .  
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