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m e l t i n g  f u r n a c e s  a s  w e l l  a s  t u r n - k e y  g l a s s  p l a nt s .
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F A C T S

C O M P A N Y  |  F A C T S  A B O U T  U S
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T u r n o v e r :  b e t w e e n  6 0  a n d  1 4 0  m i l l i o n  e u r o s

A b o u t  4 7 5  e m p l o yee s  w o r l d w i de

6 5 0  c u s t o m e rs  i n  7 5  c o u n t r i e s

A p p r o x .  1 5  – 2 0  m a j o r  f u r n a c e  p r o j e c t s  p e r  y e a r

A p p r o x .  3 5 , 0 0 0  t / d  o f  g l a s s  p r o d uc e d  b y  H O R N

>  6 0                  m e l t i ng  b o o s t i n g s i n  o p e r a t i o n

>  1 , 0 0 0  H O R N  b u r n e rs  i n  o p e r a t i o n

1 5 0  H O R N  f u r n a c e s  i n  o p e r a t i o n  w o r l d w i d e

1 1  t u r n - k e y  p l a n t s  i n  o p e r a t i o n

>  1 5 0  a u t o m a t i o n s  i n  o p e r a t i o n



R E D U C I N G  T H E  C A R B O N  F O O T P R I N T

T R E N D S  &  C O N T E N T
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E C O  E N D  F I R E D  F U R N A C E S  <  3 G J / T O  ( < 7 1 7  K C A L/ K G )

F U R N A C E S
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Lo w e st  e n e rg y  c o n su mp t ion

C u l l e t  sh a re  > 8 5 %

B o t tom b o o st i ng  > 1 0 %  w i t h  d o u b l e  e l e c t rod es  

HO R N p u sh e r  b a t c h  c h a rg e r  w i t h

se mi - c l o se d  d o g h o use

A d v a n c e d  i n su l a t ion  c o n c e pt  f o r  

f u rn a c e / re ge n era tor

O p t i m i ze d  d e s i g n  o f  re g e n e ra t or  /  p o r t  n e c k  /  

su p e rs t ru c t ure  /  g l a ss  b a t h



H Y B R I D  F U R N A C E S  – E LE C T R I C A L S H A R E  U P  T O  5 0 %  

F U R N A C E S
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B a se d  o n  p ro v e n  t e c h n o logy

Hy b r i d  – E n d  F i re d  F u rn a c e  E F F

Hy b r i d  – O x y  G a s  F u rn a c e  O X Y

Se c u r i ty  o f  i n v e s t H y b r i d  -  E F F

H y b r i d  -  O X Y



E N D  F I R E D  H Y B R I D  F U R N A C E S  – E LE C T R I C A L S H A R E  U P  T O  4 0 %  

F U R N A C E S
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P a r t i a l  re c i r c u l a t ion  o f  w a s t e  g a se s  i n t o  

c o mb u st ion  a i r  ( a b o u t  2 0 %  re c i r c u l a t ion )  @  E F F

R e c i rc u la t i on  i n c re a se s  t h e  v e l o c i ty  o f  c o mb u st i on  

a i r  >  n o rma l  f l a me  l e n g t h

Without recirculation

>  lo w  a i r  ve lo c i ty  @  40%  E .

With recirculation

>  no rmal  a i r  ve lo c i ty  @  40%  E .



H Y B R I D  F U R N A C E S  – E LE C T R I C A L S H A R E  U P  T O  5 0 %  

F U R N A C E S
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E l e c t r i c  p o w er  sh a re  2 0 %  u p  t o  4 0 %  @  E F F

u p  t o  5 0 %  @  O X Y /  

R E C U

Lo w  sp e c i f i c  e n e rg y  c o n su mp t i on  ( <  3  G J )

Lo w  c a rb o n  f o o tp r i n t

40% 
electrical 

share

10% 
electrical 

share



S U P E R  H Y B R I D  F U R N A C E S  – 5 0  - 8 0 %  E LE C T R I C A L S H A R E

F U R N A C E S
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C ro ss  f i re d  G a s- O x y - Fu rna ce

E l e c t r i ca l  sh a re :  5 0 %  < >  8 0 %



S U P E R  H Y B R I D  F U R N A C E S  – 5 0  - 8 0 %  E LE C T R I C A L S H A R E

F U R N A C E S

1 0

C ro ss  f i re d  G a s- O x y - Fu rna ce

E l e c t r i ca l  sh a re :  5 0 %  < >  8 0 %

D e e p  re f i n i n g  se c t i o n :  >  2 , 5  m  g l a ss  b a t h

No  l i m e  S i l i c a  c ro w n   o r  Ja rg a l



A LL E LE C T R I C  F U R N A C E S   – 1 0 0 %  E LE C T R I C A L S H A R E

F U R N A C E S

1 1

T o p  e l e c t rode  t e c h n o logy  i n  c o mb i n a t ion  w i t h  

b o t tom e l e c t rod e s

R e c t an g u la r  f u rn a c e :

>  e v e n  d i s t r i b u t ion  o f  g l a ss  c o n v e ct i on  b e l o w 

t h e  b a t c h  l a y e r

>  h i g h e r  t e mp e ra tu re  g ra d i e n t  b o t tom- top

>  mo re  s t a b l e  me l t i n g  c o n d i t ion s  ( c o mp a re d  t o      

ro u n d  f u rn a c e s )  



A LL E LE C T R I C  F U R N A C E S   – 1 0 0 %  E LE C T R I C A L S H A R E

F U R N A C E S

1 2

T o p  e l e c t rode  t e c h n o logy  i n  c o mb i n a t ion  w i t h  

b o t tom e l e c t rod e s

R e c t an g u la r  f u rn a c e :

>  e v e n  d i s t r i b u t ion  o f  g l a ss  c o n v e ct i on  b e l o w 

t h e  b a t c h  l a y e r

>  h i g h e r  t e mp e ra tu re  g ra d i e n t  b o t tom- top

E a sy  p a v i n g  o f  me t a l  l i n e

S i mp l e  f u rn a c e  e x p a n s i on  t o  t h e  s i d e s



B A S I C S  :

H Y D R O G E N - F I R I N G  
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Lo w e r  h e a t  v a l u e  o f  t h e  Hy d rog e n

>  h i g h e r  v o l u me  f l o w o f  t h e  m i x t u re  re q u i re d

>  1  m³  M e t h a n e  =  3 , 3 3  m³  Hy d rog e n
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B A S I C S  :

H Y D R O G E N - F I R I N G  
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Lo w e r  h e a t  v a l u e  o f  t h e  Hy d rog e n

>  h i g h e r  v o l u me  f l o w o f  t h e  m i x t u re  re q u i re d

>  1  m³  M e t h a n e  =  3 , 3 3  m³  Hy d rog e n

Lo w e r  o x i d a n t  re q u i re me n t  o f  Hy d ro ge n

>  l e ss  v o l u me  f l o w p e r  m ³  mi x t u re  re q u i re d

Methane Hydrogen

Air 10 2.4 m³/m³

Oxygen 2 0.5 m³/m³

AIR (λ = 1.10) OXY (λ = 1.03)

H2-content [Vol.-%]



B A S I C S  :

H Y D R O G E N - F I R I N G  
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Lo w e r  h e a t  v a l u e  o f  t h e  Hy d rog e n

>  h i g h e r  v o l u me  f l o w o f  t h e  m i x t u re  re q u i re d

>  1  m³  M e t h a n e  =  3 , 3 3  m³  Hy d rog e n

Lo w e r  o x i d a n t  re q u i re me n t  o f  Hy d ro ge n

>  l e ss  v o l u me  f l o w p e r  m ³  mi x t u re  re q u i re d

I mp a c t  o f  h i g h e r  w a t e r  c o n te n t  i n  f u rn a c e  

a t mo sp h ere

• re f ra c t ory  c o r ro s ion ,  f o a m f o rma t i on ,  w a t e r  

c o n t en t  i n  t h e  me l t

Methane Hydrogen

Air 10 2.4 m³/m³

Oxygen 2 0.5 m³/m³



C O 2 - R E D U C T I O N

H Y D R O G E N - F I R I N G  

1 6

@  2 0 %  H 2 =  7  %  re d u c e d  C O 2

>  p o ss i b l e  w i t h  n o rma l  h e a t i n g  e q u i p me n t

@  5 0 %  H 2 =  2 3  %  re d u c e d  C O 2

>  re q u i re s  sp e c i a l  H2 - e q u i p me n t  

S i g n i f i c an t  re d u c t i on  o f  C O 2 f ro m c o mb u st i on  

o n l y  a t  h i g h  h y d ro ge n  c o n t e nt  ( >  8 0 %  H2 )

H2 content [Vol.-%]

Oxidant AIR flue OXY flue CO2
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H O R N ®  D U A LF LA M E G A S  B U R N E R

H Y D R O G E N - F I R I N G

1 7

U n d e rp o r t i n s t a l l a t ion

F o r  a l l  t y p e s  o f  g a se s ,  i n c l u d i n g  LP G /a i r - m ix ture s  a n d  h y d ro g en

T w o   d i f f e re n t   a d j u s t men t   p o ss i b i l i t ie s :   t h e  ma n u a l  c o n t ro l l e d  b u rn e r ,  

D U A LFLAME M C ,  a n d  t h e  a u t oma t ic  c o n t ro l l ed  b u rn e r ,  D U A LF LAME A C

V e l o c i ty  c o n t ro l  a n d  m i x i n g  i mp u l se  f ro m o u t s i d e  w i t hou t  n o zz l e  re p l a c e me n t

Lo w  NO x  f o rm a t ion  a t  D U A LF LAME A C HORN ® DUALFLAME AC burner

HORN ® DUALFLAME MC burner



P R E - M I X E D  O R  S E P A R A T E  I N LE T S

H Y D R O G E N - F I R I N G
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T w o  w a ys  t o  su p p l y  t h e  b u rn e rs  w i t h  f u e l  a re  p o ss i b l e

M i x i n g  n a t u ra l  g a s  a n d  h y d ro g en  b e f o re  d i s t r i b u t ion  t o  t h e  b u rn e rs

• M i x i n g  s t a t i on  c u r re n t ly  i n  d e v e l o p men t  b y  a  Ho rn  su b -

su p p l i e r

M i x i n g  d i re c t l y  a t  t h e  b u rn e r  t i p

• A p p l i c a b l e  w i t h  HO R N®  D U A LF LA ME A C  b u rn e r

• t w o se p a ra t e  g a s  i n l e t s  f o r  i n n e r  a n d  o u t e r  n o zz le

H2

NG

pre-mixed

separate inlets with HORN® 
DUALFLAME AC burner

H2

NG



C U R R E N T  S T A T U S

H Y D R O G E N - F I R I N G  
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M i x i n g  w i t h  N G  u p  t o  2 0 + V o l - %  p o s s i b l e

H i g h e r  s h a r e  r e q u i re s  s p e c i a l  H 2 - G a s  – E q u i p me nt

N o  s i g n i f i c a nt  i s s ue s  w i t h  A i r - G a s - f u r n a c e s  u p  t o  
5 0 %  ( F u r n a c e s  a r e  o p e r a t i ng )
>  s i m i l a r  f l a m e  l e n g t h  a n d  e n e r g y  t r a n s m i s s i o n

S i g n i f i c a nt  r e d uc t i o n  o f  C O 2 f r o m  c o m b us t i o n  o n l y  
a t  h i g h  h y d r o g e n  c o n t e n t  ( >  8 0 %  H 2 )

I n t e n s i ve  s c i e nt i f i c  s t u d y  b y  p r a c t i c a l  t e s t s  o n  
c o m b us t i o n  t e c h n o l o g y ,  g l a s s  c h e m i s t r y ,  r e f i n i n g  
m e c h a n i s m  a n d  r e f r a c t o r i es  

M o d e l l i ng  s t u d i e s  r e q u i re d  t o  s i m u l a t e  t h e  h e a t  
t r a n s f e r  i n  r e g e ne ra t o r s



T H A N K  YO U  F O R  YO U R  
A T T E N T I O N .
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