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(§)  Method  operating  a  coal  burner. 

  A  method  of  operating  a  coal  burner  in  which  particulate 
coal is  fed  to  the  burner  main  nozzle  (21)  in  which  pulverized 
coal  is  fed  to  the  main  burner  (21)  and  a  mixture  of  ultrafine 
pulverized  coal  and  a  gaseous  medium  are  additionally  fed  to 
the  burner  at  a  sufficient  temperature  significantly  to  increase 
the  reactivity  of the  ultrafine  pulverized  coal  at  least  during  the 
light up  of the burner.  The coal  may be  pulverized  in  a  pulverizer 
vessel  (12)  by  interparticle  collision  in  at  least  one  stream  of 
gaseous  medium to  produce  the  ultrafine  pulverized  coal  and  a 
flow  of  the  mixture  of  the  ultrafine  pulverized  coal  and  the 
gaseous medium  is  fed  directly  from  the  pulverizer vessel  to  the 
burner. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  m e t h o d   of  o p e r a t i n g  

a  c o a l   b u r n e r .  

I t   has   been   t r a d i t i o n a l   to  o p e r a t e   p u l v e r i z e d   c o a l  

b u r n e r s   by  f e e d i n g   p a r t i c u l a t e   c o a l   of  a p p r o x i m a t e l y   7 2 - 7 5 %  

by  w e i g h t   l e s s   t h a n   76  m i c r o n s   in  p a r t i c l e   s i z e   to   a  c o a l  

b u r n e r   c o m b u s t i o n   c h a m b e r   v i a   a  n o z z l e   and  to  p r o v i d e   a t   a  

l o c a t i o n   a d j a c e n t   s a i d   n o z z l e s ,   f o r   e x a m p l e   c o a x i a l  

t h e r e w i t h ,   a  s u p p l y   of  gas   or  o i l   w h i c h   i s   i n j e c t e d   v i a   a n  

a t o m i z e r   i n t o   t he   c o m b u s t i o n   c h a m b e r ,   p a r t i c u l a r l y   d u r i n g  

t h e   l i g h t   up  and  low  l o a d   f i r i n g   of  t h e   b u r n e r .   O n c e  

s u f f i c i e n t   h e a t   has   been   e v o l v e d   by  t h e   o i l   b u r n e r ,   i g n i t i o n  

of  t h e   c o a l   i t s e l f   can  t a k e   p l a c e .   F u r t h e r m o r e ,   d u r i n g   l o w  

d u t y   o p e r a t i o n ,   f o r   e x a m p l e   50%  of   f u l l   l o a d ,   t h e   o i l   i s  

a g a i n   r e q u i r e d   to  p r o v i d e   s t a b i l i t y   of  t h e   f l a m e .  

U n i t e d   S t a t e s   P a t e n t   4  147  116  shows   a  s i m i l a r   l i g h t  

up  a r r a n g e m e n t   f o r   a  b u r n e r   u s i n g   u l t r a f i n e   c o a l   of  a  

p a r t i c l e   s i z e   l e s s   t h a n   40  m i c r o n s ,   t h e   a r r a n g e m e n t   t h e r e  

b e i n g   to  c e n t r i f u g e   t h e   c o a l   p a r t i c l e s   to   t h e   p e r i p h e r y   o f  

t h e   b u r n e r   t u b e ,   so  t h a t   i t   i s   a d j a c e n t   t h e   i n c o m i n g  

c o m b u s t i o n   a i r .   U n l e s s   t h e   o i l   or  gas   b u r n e r   i s   p r o v i d e d   a t  

t h e   c e n t r e ,   s u c h   a  s y s t e m   w o u l d   be  t o t a l l y   u n s t a b l e   a t   l o w  

l o a d   or  d u r i n g   l i g h t   u p .  
The  use   of  o i l   as  a  low  l o a d   s u p p o r t   f u e l   and  d u r i n g  

l i g h t   up  or  i g n i t i o n   has   c e r t a i n   d i s a d v a n t a g e s .   F i r s t l y ,  

t he   o i l   i t s e l f   i s   s i g n i f i c a n t l y   more  e x p e n s i v e ,   and  in  s o m e  

p a r t s   as  much  as  f i v e   t i m e s   more  e x p e n s i v e ,   t h a n   t h e   c o a l  

f o r   a  p a r t i c u l a r   c a l o r i f i c   v a l u e .   S e c o n d l y ,   i t   has   b e e n  

s u g g e s t e d   to   u s e ,   in  p l a c e   of  t h e   o i l ,   an  u l t r a f i n e  

p u l v e r i z e d   c o a l   w h i c h   i s   s t o r e d   in  a  b i n   and  f e d ,   w h e n  

r e q u i r e d ,   in  p l a c e   o f ,   or  in  a d d i t i o n   to   t h e   o i l .   H o w e v e r ,  
i t   has   been   f o u n d   t h a t   t h e   use   of  s u c h   u l t r a f i n e   p u l v e r i z e d  

c o a l   p o s e s   a  s i g n i f i c a n t   number   of  p r o b l e m s   and  p r o d u c e s  

q u i t e   c o n s i d e r a b l e   f i r e   and  e x p l o s i o n   h a z z a r d s   a s s o c i a t e d  



w i t h   t h e   r e a c t i v e   n a t u r e   of  u l t r a f i n e   p u l v e r i z e d   c o a l .  

G B - A - 2 0 9 3 9 7 9   d i s c l o s e s   a  b u r n e r   s y s t e m   f o r   b u r n i n g  

c o a l   d u s t ,   w h i c h   i s   u s u a l l y   r e c o g n i z e d   as  r e f e r r i n g   to  a  

p u l v e r i s e d   f u e l   of   w h i c h   70%  is   l e s s   t h a n   70  m i c r o n s .   T h e r e  

a r e   s e v e n   c o a x i a l   t u b e s   a r r a n g e d   w i t h   t h e i r   common  a x i s  

v e r t i c a l .   The  o u t e r m o s t   t u b e   i s   u s e d   as  a  main   a i r   i n l e t ,  

t h e   n e x t   t u b e   f o r   t h e   power   f u e l   d u s t .   An  i n n e r m o s t   t u b e   i s  

u s e d   as  a  s u p p l y   f o r   an  i g n i t i n g   gas   and  t h i s   is   s u r r o u n d e d  

by  a  t u b e   f o r   a i r   f o r   t h i s   g a s ,   t h i s   in  t u r n   b e i n g  

s u r r o u n d e d   by  a  t u b e   f o r   i g n i t i o n   c o a l   d u s t .   O u t s i d e   t h i s  

i s   a  t u b e   f o r   t h e   a i r   f o r   t h i s   d u s t   and  t h e n   s u r r o u n d i n g  

t h i s   and  i n s i d e   t h e   t u b e   f o r   power   f u e l   d u s t ,   i s   a  t u b e   f o r  

a d d i t i o n a l   i g n i t i o n   c o a l   d u s t .   A l l   of  t h e   c o a l   d u s t ,   i . e .  

t h e   p o w e r   c o a l   d u s t ,   t h e   i g n i t i o n   c o a l   d u s t   and  t h e  

a d d i t i o n a l   i g n i t i o n   c o a l   d u s t   f l o w   v e r t i c a l l y   d o w n w a r d l y  

u n d e r   g r a v i t y ,   b u t   can  be  b l o w n   i n .   Such  a  s y s t e m   i s  

e x t r e m e l y   c o m p l e x   and  i s   u n l i k e l y   to  o p e r a t e   in  a  s t a b l e  

m a n n e r .  

F u r t h e r   m e t h o d s   of  o p e r a t i o n   of  c o a l   b u r n i n g   a r e  
d i s c l o s e d   in  U .S .   P a t e n t   Nos .   4  190  005;   4  241  6 7 3 ;  

4  226  371  and  4  270  895 ,   b u t   t h e s e   a r e   r e l a t i v e l y   c o m p l e x  

a n d / o r   l i k e l y   to   be  u n s t a b l e   in  o p e r a t i o n .  

I t   i s   now  p r o p o s e d ,   a c c o r d i n g   to  t h e   p r e s e n t  

i n v e n t i o n ,   to   p r o v i d e   a  m e t h o d   of   o p e r a t i n g   a  c o a l   b u r n e r  

s a i d   m e t h o d   c o m p r i s i n g   f e e d i n g   p u l v e r i s e d   c o a l   to  a  m a i n  

b u r n e r   of  a  c o m b u s t i o n   c h a m b e r   and  m i x i n g   i t   w i t h   p r i m a r y  
a i r   a t   t h e   o u t l e t   of  t h e   ma in   b u r n e r ,   p r o d u c i n g   a  s e p a r a t e  

s u p p l y   of  c o m b u s t i b l e   f u e l   c o m p r i s i n g   a  s t r e a m   of  u l t r a f i n e  

p u l v e r i s e d   c o a l   in  a  g a s e o u s   m e d i u m ,   by  i n t e r p a r t i c l e  
c o l l i s i o n   of  s a i d   c o a l   in  a t   l e a s t   one  s t r e a m   of  s a i d  

g a s e o u s   med ium  in  a  p u l v e r i z e r   v e s s e l   and  f e e d i n g   a  m i x t u r e  

of  t h e   u l t r a f i n e   c o a l   and  t h e   g a s e o u s   medium  d i r e c t l y   f r o m  

t h e   p u l v e r i s e r   v e s s e l   to  a  p o i n t   a d j a c e n t   t h e   o u t l e t   of  t h e  

ma in   b u r n e r .  

Such   a  m e t h o d   a l l o w s   t h e   u l t r a f i n e   c o a l   to  be  u s e d   i n  

a  f u l l y   s a f e   way  as  an  i g n i t i o n   f u e l   and  as  a  low  l o a d  



s u p p o r t   f u e l   w i t h   a  s t a b l e   f l a m e .   T h i s   p r o d u c e s   a  v e r y  

s i g n i f i c a n t   s a v i n g   in  c o s t   as  c o m p a r e d   w i t h   t h e   use   of  o i l  

or  g a s .   The  m e t h o d   can  r e a d i l y   be  a p p l i e d   by  m a k i n g   a  

r e l a t i v e l y   m i n o r   m o d i f i c a t i o n   to  an  e x i s t i n g   b u r n e r ,   b y  

r e p l a c i n g   i t s   i g n i t i o n / l o w   l o a d   b u r n e r   w i t h   a  s i n g l e  

m o d i f i e d   a s s e m b l y .  

W h i l e   t h e   g a s e o u s   medium  may  be  a i r ,   i t   is   p r e f e r a b l y  

an  i n e r t   medium  s u c h   as  s t e a m   or  f l u e   g a s .   A d v a n t a g e o u s l y ,  

t h e   s t r e a m   of  u l t r a f i n e   p u l v e r i z e d   c o a l   i s   r a i s e d   to  a  

t e m p e r a t u r e ,   w h i c h   is   p r e f e r a b l y   of  t h e   o r d e r   of  130  t o  

1 9 0 ° C ,   so  t h a t   i t s   r e a c t i v i t y   is   g r e a t l y   i n c r e a s e d   a n d  

b e h a v e s   much  more  l i k e   a  f u e l   s u c h   as  o i l   t h a n   c o a l   and  i t  

g r e a t l y   r e d u c e s   t h e   r e q u i r e m e n t   f o r   f u e l   o i l   d u r i n g   t h e  

l i g h t   up  p r o c e d u r e .   As  i n d i c a t e d ,   t h e   c o a l   i s   a l s o   c a p a b l e  

of  a c t i n g   as  a  s u p p o r t   or  a u x i l i a r y   f u e l   u n d e r   low  l o a d  

c o n d i t i o n s .  

B e s t   r e s u l t s   a r e   a c h i e v e d   i f   t h e   s i z e   of  t h e   p a r t i c l e s  

of  t h e   u l t r a f i n e   p u l v e r i z e d   c o a l   is   s u c h   t h a t   a t   l e a s t   50% 

by  w e i g h t   of  t h e   c o a l   is   of  a  p a r t i c l e   s i z e   of  l e s s   t h a n   12  

m i c r o n s   in  d i a m e t e r .  

B e c a u s e   t he   c o a l   is   p u l v e r i z e d   in  a  p u l v e r i z e r   v e s s e l  

by  i n t e r p a r t i c l e   c o l l i s i o n   in  a t   l e a s t   one  s t r e a m   of  g a s e o u s  

medium  p r e f e r a b l y   i n e r t ,   to  p r o d u c e   s a i d   u l t r a f i n e  

p u l v e r i z e d   c o a l   and  a  f l o w   of  t he   m i x t u r e   of  t h e   u l t r a f i n e  

p u l v e r i z e d   c o a l   and  t h e   i n e r t   g a s e o u s   medium  a r e   f e d  

d i r e c t l y   f rom  the   p u l v e r i z e r   v e s s e l   to  t h e   b u r n e r ,   p r o b l e m s  

of  s t o r a g e   and  t h e   i n h e r e n t   d a n g e r s   a s s o c i a t e d   t h e r e w i t h   c a n  

be  a v o i d e d  

P r e f e r a b l y ,   b e t w e e n   t h e   p u l v e r i z e r   v e s s e l   and  t h e  

b u r n e r ,   t he   s t r e a m   of  g a s e o u s   medium  and  u l t r a f i n e   c o a l   i s  

p a s s e d   t h r o u g h   a  s e p a r a t o r ,   w h e r e b y   some  of  t h e   g a s e o u s  
medium  is   r e m o v e d   f rom  t h e   s t r e a m ,   and  t h e   r e m a i n i n g   s t r e a m  

w h i c h   t h u s   has   a  g r e a t e r   c o n c e n t r a t i o n   of  c o a l ,   is   fed   t o  

t h e   b u r n e r   to  a c t   as  t h e   i g n i t e r   or  low  l o a d   back   up  f u e l .  

In  o r d e r   t h a t   t h e   i n v e n t i o n   may  more   r e a d i l y   b e  

u n d e r s t o o d ,   t h e   f o l l o w i n g   d e s c r i p t i o n   is   g i v e n ,   m e r e l y   b y  



way  of   e x a m p l e ,   r e f e r e n c e   b e i n g   made  to  t h e   a c c o m p a n y i n g  

d r a w i n g ,   in  w h i c h   t h e   s o l e   F i g u r e   is  a  s c h e m a t i c   s i d e   v i e w  

of  one  e m b o d i m e n t   of  a p p a r a t u s   f o r   c a r r y i n g   o u t   t h e   m e t h o d  

of  t h e   i n v e n t i o n .  

R e f e r r i n g   to  t h e   d r a w i n g ,   t h e   a p p a r a t u s   i l l u s t r a t e d  

c o m p r i s e s   a  f e e d   c o a l   b u n k e r   10  f rom  w h i c h   c o a l   w i t h   a  t o p  
s i z e   of  b e t w e e n   6  mm  and  36  mm  is   f ed   v i a   a  f e e d e r   11  to  a  

p u l v e r i z e r   v e s s e l   12.  A i r   or  p r e f e r a b l y   an  i n e r t   g a s e o u s  

m e d i u m ,   s u c h   as  a  f l u e   gas   or  s t e a m ,   i s   fed   a t   an  e l e v a t e d  

t e m p e r a t u r e   to   a  p l u r a l i t y   of  n o z z l e s   ( n o t   shown)  w h i c h   a r e  

m o u n t e d   in  an  a n n u l a r   a r r a y   w i t h   t h e   n o z z l e s   e a c h   a r r a n g e d  

to  p o i n t   u p w a r d l y   and  a t   an  a n g l e   b e t w e e n   a  r a d i u s   and  a  

t a n g e n t   to  t h e   a n n u l u s .  

The  p u l v e r i z e r   v e s s e l   12  is   shown  w i t h   t h r e e   o u t l e t  

d u c t s   13 ,   14 ,   15 ,   o n l y   one  of  w h i c h ,   d u c t   15 ,   is   shown  b e i n g  

u s e d   a c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n .   T h i s   d u c t   p a s s e s  
v i a   a  d i s c h a r g e   v a l v e   16  to  a  b u r n e r   i n d i c a t e d   by  t h e  

g e n e r a l   r e f e r e n c e   number   17.   The  b u r n e r   c o m p r i s e s   a  

c o m b u s t i o n   c h a m b e r   i n d i c a t e d   g e n e r a l l y   a t   18  and  h a v i n g   a n  

o p e n i n g   19  f o r   t h e   i n f l o w   of  c o m b u s t i o n   a i r   f rom  l e f t   t o  

r i g h t   as  s e e n   in  t h e   F i g u r e .   A  ma in   n o z z l e   21  is   m o u n t e d  

c o a x i a l l y   to  t h e   o p e n i n g   19  and  is  f ed   v i a   a  f e e d   d u c t   22 

w i t h   p a r t i c u l a t e   p u l v e r i z e d   c o a l   of  a  s i g n i f i c a n t l y   h i g h e r  

d i a m e t e r   t h a n   t h e   u l t r a f i n e   p u l v e r i z e d   c o a l   f l o w i n g   t o g e t h e r  

w i t h   g a s e o u s   medium  m i x t u r e   f rom  t h e   p u l v e r i z e r   1 2 .  

M o u n t e d   c o a x i a l l y   w i t h i n   t h e   main   n o z z l e   21  i s   a n  

i g n i t e r   n o z z l e   23  h a v i n g   m o u n t e d   c o a x i a l l y   t h e r e w i t h i n   a n  

a u x i l i a r y   o i l   i n l e t   p i p e   24  p r o v i d e d   w i t h   an  a t o m i z e r   25  a t  

i t s   d i s c h a r g e   e n d .   W i t h i n   t h e   n o z z l e   23  and  s u r r o u n d i n g   t h e  

a t o m i z e r   25  is   a  s w i r l e r   2 6 .  

The  i g n i t e r   n o z z l e   23  i s   f ed   w i t h   l i g h t   up  a i r   a l o n g  

i t s   a x i s   and  w i t h   u l t r a f i n e   c o a l   v i a   a  t a n g e n t i a l   c o n n e c t i o n  

27  f r o m   a  f e e d l i n e   28  w h i c h   i s   c o n n e c t e d   to  t he   h e a v y  

f r a c t i o n   o u t l e t   29  of  a  c e n t r i f u g a l   s e p a r a t o r   30.  T h i s  

s e p a r a t o r   is   f ed   v i a   an  i n l e t   31  w h i c h   is  c o n n e c t e d   to  a  

p i p e   32  w h i c h   in  t u r n   is   c o n n e c t e d   to  t h e   o u t l e t   15  of  t h e  



p u l v e r i z e r   12.  A  d i v e r t e r   v a l v e   33  i s   p o s i t i o n e d   w i t h i n   t h e  

p i p e   32  and  can  be  moved  f rom  t he   p o s i t i o n   i l l u s t r a t e d   i n  

w h i c h   f l u i d   f l o w i n g   in  is  d i r e c t e d   a l o n g   i n l e t   31  to  t h e  

s e p a r a t o r   30  to  a  s e c o n d   p o s i t i o n   in  w h i c h   t h e   f l u i d   f l o w i n g  

in  is  d i r e c t e d   a l o n g   the   e x t e n s i o n   34  of  t h e   p i p e   to  a  

t a n g e n t i a l   i n l e t   35  to  t h e   main   n o z z l e   2 1 .  

The  l i g h t   f r a c t i o n   o u t l e t   36  of  t he   c e n t r i f u g a l  

s e p a r a t o r   is   p r o v i d e d   w i t h   a  t h r o t t l e   v a l v e   37  by  means   o f  

w h i c h   t he   l i g h t   f r a c t i o n   can  be  r e t u r n e d   to  t he   p i p e  

e x t e n s i o n   34  f o r   f e e d i n g   i n t o   t h e   main   n o z z l e   2 1 .  

In  o p e r a t i o n   of  t he   a b o v e   d e s c r i b e d   a p p a r a t u s ,   c o a l   i s  

fed   f rom  t h e   f e e d   b u n k e r   10  to  t he   p u l v e r i z e r   12  in  w h i c h   i t  

is   p u l v e r i z e d   to  an  u l t r a f i n e   s t a t e ,   t h a t   is   w i t h   t y p i c a l l y  

50%  by  w e i g h t   of  t h e   p a r t i c l e s   h a v i n g   a  d i a m e t e r   of  l e s s  

t h a n   12  m i c r o n s .   The  r e l e v a n t   p o r t i o n   of  t h e   m i x t u r e   o f  

g a s e o u s   m e d i u m ,   t h a t   is   s u p e r h e a t e d   s t e a m ,   or  f l u e   gas   o r  

some  o t h e r   i n e r t   g a s ,   and  t he   u l t r a f i n e   c o a l   is  t h e n   p a s s e d  

v i a   l i n e   15  to  t h e   b u r n e r .   In  t he   i g n i t i o n   p o s i t i o n  

i n d i c a t e d ,   t h e   m i x t u r e   f l o w s   i n t o   t he   s e p a r a t o r   30  and  a  

p o r t i o n   of  t h e   g a s e o u s   medium  d i s c h a r g e s   v i a   o u t l e t   36  t o  

t h e   p i p e   34  and  t h e n c e   is   c a u s e d   to  f l o w   t a n g e n t i a l l y   w i t h   a  

s w i r l   in  t h e   main   n o z z l e   2 1 .  

The  h e a v i e r   f r a c t i o n ,   t h a t   is   a  more  c o n c e n t r a t e d  

m i x t u r e   of  u l t r a f i n e   p u l v e r i z e d   c o a l   and  g a s e o u s   m e d i u m  

f l o w s   a l o n g   the   f e e d l i n e   28  and  i s   a g a i n   c a u s e d   to  s w i r l   i n  

t h e   i g n i t e r   n o z z l e   23  w i t h   t h e   same  d i r e c t i o n   of  s w i r l .   T h e  

m i x t u r e   is  a t   an  e l e v a t e d   t e m p e r a t u r e ,   p r e f e r a b l y   of  t h e  

o r d e r   of  130  to  150°C  and  in  t h i s   c o n d i t i o n   is   r e a d i l y  

c a p a b l e   of  i g n i t i n g .   When  t he   t e m p e r a t u r e   has   r i s e n  

s u f f i c i e n t l y   h i g h   w i t h i n   t h e   c o m b u s t i o n   c h a m b e r ,   t he   m a i n  

n o z z l e   21  can  have   t he   c o a l   in  a  p u l v e r i z e d   c o n d i t i o n   f e d  

a l o n g   i t   t h r o u g h   f e e d   p i p e   22  and  can  be  b u r n e d   in  a  

c o n v e n t i o n a l   way.  T h e r e a f t e r   t he   s u p p l y   of  u l t r a f i n e  

p u l v e r i z e d   c o a l   can  be  c u t   o f f   by  c l o s i n g   t h e   v a l v e   16.  I n  

a  low  l o a d   c o n d i t i o n ,   i t   is  p o s s i b l e   to  r e i n t r o d u c e   t h e  

u l t r a f i n e   c o a l   and  in  t h i s   c o n d i t i o n   i t   is   p o s s i b l e   to  h a v e  



t h e   v a l v e   33  in  t h e   n o n - i l l u s t r a t e d   p o s i t i o n   so  t h a t   t h e  

c o a l   and  g a s e o u s   medium  m i x t u r e   is   f ed   d i r e c t l y   to  t he   m a i n  

b u r n e r   w i t h o u t   any  c o n c e n t r a t i o n .  

In  c e r t a i n   c i r c u m s t a n c e s ,   i t   is   a d v i s a b l e   f o r   t h e  

i g n i t i o n   to   t a k e   p l a c e   w i t h   o i l   i n i t i a l l y   and  f o r   t h i s  

r e a s o n   t h e   o i l   p i p e   24  i s   p r o v i d e d   and  o i l   can  be  p r o j e c t e d  

f rom  t h a t   v i a   t h e   a t o m i z e r   2 5 .  

As  i n d i c a t e d   a b o v e ,   t h e   t a n g e n t i a l   i n l e t   27  to  t h e  

i g n i t e r   n o z z l e   23  p r o d u c e s   a  m e a s u r e   of  s w i r l   and  t h i s   c a n  

be  i n c r e a s e d   by  t h e   s w i r l e r   26  a d j a c e n t   t h e   o u t l e t   to  t h e  

i g n i t e r   n o z z l e .   The  p r e s e n c e   of  t h i s   s w i r l   p r o d u c e s   a  

c e n t r a l   r e c i r c u l a t i n g   zone   of  h o t   g a s e s   and  h o t   u l t r a f i n e  

c o a l   w h i c h   f u r t h e r   e n h a n c e s   t h e   f l a m e   s t a b i l i t y .  

By  u s i n g   u l t r a f i n e   c o a l   i n s t e a d   of  o i l ,   or  in  c e r t a i n  

c i r c u m s t a n c e s   in  a d d i t i o n   to   o i l ,   a  v e r y   s i g n i f i c a n t   s a v i n g  

in  e x p e n s e   can  be  a c h i e v e d   and  f u r t h e r m o r e   d o w n s t r e a m   of  t h e  

f u r n a c e   t h e r e   i s   l e s s   f o u l i n g   of  e c o n o m i s e r   and  a i r   h e a t e r  

s u r f a c e s   i f   one  u s e s   t h e   c o a l   r a t h e r   t h a n   t h e   o i l .  

In  t h e   p r e f e r r e d   c o n s t r u c t i o n   i l l u s t r a t e d ,   t he   i g n i t e r  

n o z z l e   i s   l o c a t e d   c o a x i a l l y   w i t h i n   t h e   main   n o z z l e .   I t   i s  

a l s o   c o n t e m p l a t e d   t h a t   i t   c o u l d   be  o t h e r   t h a n   c o a x i a l   and  i t  

c o u l d   be  c o a x i a l l y   o u t s i d e   t h e   main   n o z z l e .  

I t   i s   a l s o   c o n t e m p l a t e d   t h a t   in  t h e   s u p p o r t   c o n d i t i o n ,  

t h e   p u l v e r i z e d   c o a l   in  t h e   u l t r a f i n e   c o n d i t i o n   c o u l d   be  f e d  

o t h e r   t h a n   a t   an  e l e v a t e d   t e m p e r a t u r e   a l t h o u g h   t h i s   is   n o t  

p r e f e r r e d .  



1.  A  m e t h o d   of  o p e r a t i n g   a  c o a l   b u r n e r ,   in  w h i c h  

p u l v e r i s e d   c o a l   is   f ed   to  a  main   b u r n e r   of  a  c o m b u s t i o n  

c h a m b e r   and  m i x e d   w i t h   p r i m a r y   a i r   a t   t he   o u t l e t   of  t he   m a i n  

b u r n e r   and  a  s e p a r a t e   s u p p l y   of  c o m b u s t i b l e   f u e l   is   f ed   a s :  

an  i g n i t o r   to  a  p o i n t   a d j a c e n t   t he   o u t l e t   of  t he   m a i n  

b u r n e r ,   c h a r a c t e r i s e d   in  t h a t   t h e   s e p a r a t e   s u p p l y   o f  

c o m b u s t i b l e   f u e l   c o m p r i s e s   a  s t r e a m   of  u l t r a f i n e   p u l v e r i s e d  

c o a l   in  a  g a s e o u s   med ium,   in  t h a t   t h e   u l t r a f i n e   c o a l   i s  

p r o d u c e d   in  a  p u l v e r i s e r   v e s s e l   by  i n t e r p a r t i c l e   c o l l i s i o n  

in  a t   l e a s t   one  s t r e a m   of  s a i d   g a s e o u s   medium  and  in  t h a t   a  

m i x t u r e   of  t h e   u l t r a f i n e   c o a l   and  t he   g a s e o u s   medium  is   f e d  

d i r e c t l y   f rom  t h e   p u l v e r i s e r   v e s s e l   to  t he   s e p a r a t e   s u p p l y  

of  t h e   b u r n e r .  

2.  A  m e t h o d   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i s e d   i n  

t h a t   t h e   g a s e o u s   medium  is   an  i n e r t   g a s e o u s   m e d i u m .  

3.  A  m e t h o d   a c c o r d i n g   to  c l a i m   2,  c h a r a c t e r i s e d   i n  

t h a t   t he   s t r e a m   of  u l t r a f i n e   p u l v e r i z e d   c o a l   and  i n e r t  

g a s e o u s   medium  a r e   fed   to  t h e   b u r n e r   a t   a  s u f f i c i e n t  

t e m p e r a t u r e   s i g n i f i c a n t l y   to  i n c r e a s e   t h e   r e a c t i v i t y   of  t h e  

u l t r a f i n e   p u l v e r i z e d   c o a l .  

4.  A  m e t h o d   a c c o r d i n g   to  c l a i m   3,  c h a r a c t e r i s e d   i n  

t h a t   t he   t e m p e r a t u r e   of  t h e   m i x t u r e   is   b e t w e e n   130  a n d  
1 9 0 ° C .  

5.  A  m e t h o d   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,  

c h a r a c t e r i s e d   in  t h a t   t he   p u l v e r i z e r   v e s s e l   i n c l u d e s   a n  

a n n u l a r   a r r a y   of  n o z z l e s   p r o d u c i n g   a  p l u r a l i t y   of  s t r e a m s   o f  

i n e r t   g a s e o u s   med ium,   w i t h   t he   n o z z l e s   b e i n g   d i r e c t e d  

b e t w e e n   a  r a d i u s   and  a  t a n g e n t   to  t he   a n n u l u s .  

6.  A  m e t h o d   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,  



c h a r a c t e r i s e d   in  t h a t   t he   p a r t i c l e   s i z e   of  u l r a f i n e   c o a l   i s  

s u c h   t h a t   t y p i c a l l y   50%  by  w e i g h t   of  t h e   c o a l   i s   of  a  

p a r t i c l e   s i z e   of  l e s s   t h a n   12  m i c r o n s   in  d i a m e t e r .  

7.  A  m e t h o d   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m ,  

c h a r a c t e r i s e d   in  t h a t   b e t w e e n   t h e   p u l v e r i z e r   v e s s e l   and  t h e  

b u r n e r ,   t h e   s t r e a m   of  g a s e o u s   medium  and  u l t r a f i n e   c o a l   i s  

p a s s e d   t h r o u g h   a  s e p a r a t o r ,   w h e r e b y   some  of  t h e   g a s e o u s  
medium  is   r e m o v e d   f rom  t h e   s t r e a m ,   and  t h e   r e m a i n i n g   s t r e a m  

w h i c h   t h u s   has   a  g r e a t e r   c o n c e n t r a t i o n   of  c o a l ,   i s   fed   t o  

t h e   b u r n e r   to  a c t   as  t h e   i g n i t e r   or  low  l o a d   back   up  f u e l .  
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