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@  Method  for  handling  a  coal-water  suspension  and  stirring  tank  for  working  the  method. 

The  invention  relates  to  a  method  for  handling  a  coal-water 
suspension  to  be  stored  in  a  tank  (10)  connected  to  a  burner 
(12),  and  to  be  supplied  to  the  burner  for  combustion  therein. 
In  order  to  avoid  the  necessity  of  storing  the  coal-water 
suspension  in  the  tank  under  continuous  stirring,  said  suspen- 
sion  is  stored  in  a  heavy  condition  in  the  tank.  Then,  a  defined 
volume  of  the  coal-water  suspension  is  being  stirred  and  after 
dilution  with  water  is  supplied  in  a  more  fluid,  well  suspended 
homogenized  condition  to  the  burner  for  combustion. 

The  invention  also  relates  to  a  stirring  tank  (13)  for  receiv- 
ing  the  defined  volume  while  stirring  said  volume. 



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   f o r  

h a n d l i n g   a  c o a l - w a t e r   s u s p e n s i o n   to  be  k e p t   s t o r e d  

in  a  t a n k   c o n n e c t e d   to  a  b u r n e r ,   and  to  be  s u p p l i e d  

to  t he   b u r n e r   f o r   c o m b u s t i o n   t h e r e i n .  

In  o r d e r   to  o b t a i n   a  s a t i s f a c t o r y   d i s p e r s i o n  

of  the   coa l   powder   in  t he   s u s p e n s i o n ,   w h i c h - i s   a 

p r e r e q u i s i t e   f o r   a  s t e a d y   and  s t a b l e   c o m b u s t i o n   of  t h e  

c o a l - w a t e r   s u s p e n s i o n ,   a  c o n s t a n t   v i s c o s i t y   of  t h e  

c o a l - w a t e r   s u s p e n s i o n   mus t   be  m a i n t a i n e d   w h i l e   b e i n g  

s t o r e d   in  t he   t a n k .   H o w e v e r ,   t he   a c h i e v e m e n t   t h e r e o f  

may  be  u n c e r t a i n   due  to  o c c u r r i n g   s e d i m e n t a t i o n   in  t h e  

t a n k ,   c h a n g e   of  t he   c h e m i c a l s   i n c l u d e d   in  t h e   c o a l - w a t e r  

s u s p e n s i o n ,   and  e v a p o r a t i o n   of  w a t e r   f rom  t he   c o a l - w a t e r  

s u s p e n s i o n   w h i l e   b e i n g   s t o r e d .   The  l a r g e r   t he   v i s c o s i t y  
of  t he   c o a l - w a t e r   s u s p e n s i o n ,   t he   more  s t a b l e   is  t h e  

s u s p e n s i o n ,   i . e .   s a i d   p r o b l e m   in  t h a t   c a s e   w i l l   be  l e s s  

a c c e n t u a t e d   but  on  t he   o t h e r   hand  a  heavy   c o a l - w a t e r  

s u s p e n s i o n   d o e s  n o t   have  the   r h e o l o g y   r e q u i r e d   to  m a k e  

p o s s i b l e   c o m b u s t i o n   t h e r e o f   in  t he   b u r n e r s   a v a i l a b l e  

t o d a y .   T h e r e f o r e ,   i t   is  common  p r a c t i c e   a t   p r e s e n t   t o  

s t o r e   c o a l - w a t e r   s u s p e n s i o n s   w i t h   a  v i s c o s i t y   w h i c h  

a l l o w s   d i r e c t   c o m b u s t i o n   in  the   b u r n e r ,   and  to  m a i n t a i n  

the   v i s c o s i t y   c o n s t a n t   d u r i n g   s t o r i n g   in  t he   t a n k   by  

u s i n g   s t i r r e r s .   The  m e t h o d   is  not   e f f i c i e n t ,   b e c a u s e  

t h e r e   may  e x i s t ,   n o t w i t h s t a n d i n g   the   a r r a n g e m e n t   o f  

s t i r r e r s ,   d i f f e r e n t   v i s c o s i t i e s   a t   d i f f e r e n t   l e v e l s   i n  

the   t a n k ,   and  b e c a u s e   h igh   i n v e s t m e n t   and  o p e r a t i o n a l  

c o s t s   a r e   r e q u i r e d   f o r   e f f e c t i n g   the   s t i r r i n g   in  t h e  

t a n k .  

F a c i l i t a t e d   h a n d l i n g   of  c o a l - w a t e r   s u s p e n s i o n s  

at   l o w e r   i n v e s t m e n t   and  o p e r a t i o n a l   c o s t s   w h i l e  

o b t a i n i n g   a  h o m o g e n e o u s   s u s p e n s i o n   h a v i n g   t h e  



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

b u r n e r   w i l l   be  a c h i e v e d   by  the   m e t h o d   of  t h e   i n v e n t i o n  

w h i c h   has  o b t a i n e d   the   c h a r a c t e r i s t i c s   a p p e a r i n g   f r o m  

c l a i m   1.  As  a  c o n s e q u e n c e   t h e r e o f   t he   c o a l - w a t e r  

s u s p e n s i o n   can  be  s u p p l i e d   to  t he   t a n k   and  be  s t o r e d  

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

a l l o w i n g   c o m b u s t i o n   in  t h e   b u r n e r .   In  t h a t   c o n n e c t i o n  

i t   i s   no t   n e c e s s a r y   t h a t   t he   heavy   s u s p e n s i o n   i s  

s t o r e d   w h i l e   b e i n g   s t i r r e d   c o n t i n u o u s l y   or  i n t e r -  

m i t t e n t l y ,   due  to  t h e   g r e a t e r   s t a b i l i t y   of  such  s u s -  

p e n s i o n .   B e f o r e   t he   s u s p e n s i o n   is  s u p p l i e d   to  t h e  

b u r n e r ,   t h e   d e f i n e d   v o l u m e   of  t he   c o a l - w a t e r   s u s p e n s i o n  

is  s t i r r e d ,   wh ich   can  be  e f f e c t e d   in  a  s m a l l e r   s t i r r i n g  

t a n k ,   and  t h e   s u s p e n s i o n   is  d i l u t e d   to  such   r h e o l o g y  

t h a t   t h e   c o m b u s t i o n   in  t h e   b u r n e r   can  t a k e   p l a c e   w i t h o u t  

d i s t u r b a n c e s   and  by  u t i l i z i n g   the   b u r n e r   c o n s t r u c t i o n s  

a v a i l a b l e   a t   p r e s e n t .  
The  i n v e n t i o n   a l s o   r e l a t e s   to  a  s t i r r i n g   t a n k   f o r  

w o r k i n g   t h e   m e t h o d   of  t h e   i n v e n t i o n   w i t h   t h e  

c h a r a c t e r i s t i c s   a p p e a r i n g   f rom  c l a i m   6 .  

In  o r d e r   to  e x p l a i n   t he   i n v e n t i o n   in  d e t a i l   r e f e r -  

e n c e   is  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  

FIG.  1  shows  d i a g r a m m a t i c a l l y   a  s y s t e m   f o r   w o r k i n g  

t h e   m e t h o d   of  t he   i n v e n t i o n   w h i l e  

FIG.  2  is  a  s i d e   v i e w ,   p a r t l y   a  v e r t i c a l   s e c t i o n a l  

v i e w ,   of  a  s t i r r i n g   t a n k   i n c l u d e d   in  t he   s y s t e m   o f  

FIG.  1,  a n d  

FIG.  3  is  a  s e c t i o n a l   v iew  a l o n g   l i n e   I I I  -   I I I   i n  

FIG.  2 .  

R e f e r r i n g   f i r s t   to  FIG.  1,  i t   may  be  a s s u m e d   t h a t  

the   s y s t e m   shown  t h e r e i n   is  a r r a n g e d   in  a  d i s t r i c t  

h e a t i n g   p l a n t   in  wh ich   a  c o a l - w a t e r   s u s p e n s i o n   is  u s e d  

f o r   t h e   c o m b u s t i o n .   For  s t o r i n g   the   c o a l - w a t e r   s u s p e n s i o n  

in  a s s o c i a t i o n   w i t h   the   h e a t i n g   p l a n t   a  s t o r i n g   t ank   10 

is  p r o v i d e d   to  wh ich   the   c o a l - w a t e r   s u s p e n s i o n   i s  



s u p p l i e d   by  means  of  a  t a n k   t r u c k   11.  The  c o a l - w a t e r  

s u s p e n s i o n   s t o r e d   can  have  a  c o n s i d e r a b l y   h i g h e r  

v i s c o s i t y ,   i . e .   can  be  h e a v i e r , t h a n   t h a t   a l l o w i n g  

c o m b u s t i o n   of  t he   c o a l - w a t e r   s u s p e n s i o n   in  b u r n e r s   o f  

a v a i l a b l e   c o n s t r u c t i o n .   The  s u s p e n s i o n   may  be  so  h e a v y  

t h a t   i t   has  a  h igh   s t a b i l i t y   e l i m i n a t i n g   s t i r r i n g   i n  

the   s t o r i n g   t a n k   10.  As  a  c o n s e q u e n c e   t h e r e o f   t he   t a n k  

w i l l   be  of  a  s i m p l e   c o n s t r u c t i o n   and  can  be  c o n s t r u c t e d  

in  t he   same  m a n n e r   as  c o n v e n t i o n a l   o i l   t a n k s .  

H o w e v e r ,   t he   c o a l - w a t e r   s u s p e n s i o n   in  t he   s t o r i n g  

t a n k   10  c a n n o t   be  s u p p l i e d   d i r e c t l y   to  the   b u r n e r   12 

i n c l u d e d   in  t he   s y s t e m .   B e f o r e   t h i s   is  d o n e ,   t he   s u s -  

p e n s i o n   mus t   be  h o m o g e n i z e d   by  s t i r r i n g   and  a l s o  

d i l u t i o n   to  a  r h e o l o g y   s u i t a b l e   f o r   c o m b u s t i o n .   Th i s   i s  

e f f e c t e d   in  the   s t i r r i n g   t a n k   13  which   is  shown  in  m o r e  

d e t a i l   in  FIGS.   2  and  3 .  

As  w i l l   be  s e e n   f rom  FIGS.   2  and  3,  t he   s t i r r i n g  

t a n k   has  an  i n l e t   14  and  an  o u t l e t   15  wh ich   a r e   c o n n e c t e d  

to  s e p a r a t e   p a s s a g e s   in  a  c o n d u i t   16  e x t e n d i n g   a x i a l l y  

i n t o   t he   s t i r r i n g   t a n k   13  to  be  a n g l e d   r a d i a l l y   d o w n w a r d s  

and  to  have  the   o p e n i n g s   of  t he   p a s s a g e s   a d j a c e n t   t h e  

b o t t o m   of  t he   s t i r r i n g   t a n k .   The  s t i r r i n g   t a n k   i s  

s u p p o r t e d   by  a  number   of  r o t a t a b l y   m o u n t e d   r u b b e r   w h e e l s  

17,  and  one  or  s e v e r a l   of  t h e s e   w h e e l s   can  be  d r i v e n   f o r  

r o t a t i n g   t he   s t i r r i n g   t a n k   13.  In  o r d e r   t h a t   c o a l  

p o w d e r   of  t he   c o a l - w a t e r   s u s p e n s i o n   s h a l l   no t   a d h e r e   t o  

the   i n s i d e   s u r f a c e   of  t he   s t i r r i n g   t a n k   13,  a  number   o f  

s e g m e n t s   18  a r e   a r r a n g e d   s u p p o r t e d   l o o s e l y   by  the   s t i r -  

r i n g   t a n k   so  as  to  s l i d e   a g a i n s t   the   i n s i d e   s u r f a c e   o f  

the   c y l i n d r i c a l   wa l l   w h i l e   s c r a p i n g   c o n t i n u o u s l y   a g a i n s t  
s a i d   w a l l .  

The  h e a v y   c o a l - w a t e r   s u s p e n s i o n   s u p p l i e d   to  t h e  

s t i r r i n g   t a n k   13  f rom  t h e   s t o r i n g   t ank   10  t h u s   w i l l   b e  

s t i r r e d   e f f e c t i v e l y   in  t he   s t i r r i n g   t a n k   13  in  o r d e r   t o  

o b t a i n   a  c o m p l e t e l y   h o m o g e n i z e d   c o a l - w a t e r   s u s p e n s i o n .  



In  o r d e r   to  d i l u t e   t he   c o a l - w a t e r   s u s p e n s i o n   to  a 

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

c o m b u s t i o n   the   h o m o g e n i z e d   c o a l - w a t e r   s u s p e n s i o n  

is   m i x e d   w i t h   w a t e r   b e f o r e   i t   is  s u p p l i e d   to  t he   b u r n e r  

12.  T h i s   can  be  e f f e c t e d   in  d i f f e r e n t   ways .   E . g .  

d i l u t i n g   w a t e r   can  be  s u p p l i e d   f rom  a  d i s t r i b u t i o n  

ne t   by  a  c o n d u i t   19  to  t h e   s t i r r i n g   t a n k   13  such   t h a t  

t h e   d i l u t i o n   t a k e s   p l a c e   in  t he   s t i r r i n g   t a n k .   H o w e v e r ,  

b u r n e r s   have   a l s o   been   p r o p o s e d   r e c e n t l y   w h e r e i n   t h e  

c o a l - w a t e r   s u s p e n s i o n   s u p p l i e d   to  t he   b u r n e r   i s  

d e h y d r a t e d   j u s t   b e f o r e   c o m b u s t i o n ,   and  i t   is  a l s o  

c o n c e i v a b l e   to  r e t u r n   t h e   w a t e r   r e c o v e r e d   by  t h e  

d e h y d r a t i o n ,   to  t he   s t i r r i n g   t a n k   13  as  i n d i c a t e d   b y  

a  c o n d u i t   20  in  FIG.  1.  A l t e r n a t i v e l y ,   d i l u t i o n   w a t e r  

f rom  n e t   or  b u r n e r   can  be  s u p p l i e d   to  the   h o m o g e n i z e d  

c o a l - w a t e r   s u s p e n s i o n   d o w n s t r e a m   of  t he   s t i r r i n g   t a n k  

13  in  a  d i l u t i o n   m i x e r   21  a r r a n g e d   f o r   t h i s   p u r p o s e .  
The  a m o u n t   of  c o a l - w a t e r   s u s p e n s i o n   s u p p l i e d   p e r  

t i m e   u n i t   to  t h e   s t i r r i n g   t a n k   13  can  be  l a r g e r   t h a n  

t h e   a m o u n t   c o m b u s t e d   pe r   t i m e   u n i t   in  the   b u r n e r   1 2 ,  

and  in  t h a t   c a s e   t h e   e x c e s s   a m o u n t   can  be  a l l o w e d   t o  

r e t u r n   to  t h e   s t o r i n g   t a n k   10  as  shown  by  means  of  a 

c o n d u i t   22  in  FIG.  1.  In  t h i s   m a n n e r   t he   c o a l - w a t e r  

s u s p e n s i o n   is  c o n t i n u o u s l y   k e p t   c i r c u l a t i n g   t h r o u g h   t h e  

s t i r r i n g   t a n k   13.  A l t e r n a t i v e l y ,   t he   c o a l - w a t e r   s u s p e n -  
s i o n   s u p p l i e d   f rom  t he   s t i r r i n g   t a n k   13,  wh ich   is  n o t  

u sed   in  t h e   b u r n e r   12,  may  be  a l l o w e d   to  r e t u r n   not   t o  

t he   s t o r i n g   t a n k   10  bu t   to  t he   s t i r r i n g   t ank   13  s u c h  

t h a t   t h e r e   is  o b t a i n e d   a  c i r c u l a t i o n   of  the   c o a l - w a t e r  

s u s p e n s i o n   t h r o u g h   t he   s t i r r i n g   t ank   13  o n l y .  

W i t h i n   t h e   s c o p e   of  t h e   i n v e n t i o n   the   m e t h o d   o f  

the   i n v e n t i o n   can  be  a p p l i e d   by  u s i n g   a n o t h e r   t y p e   o f  

s t i r r i n g   t h a n   t h a t   d e s c r i b e d   h e r e i n .   H o w e v e r ,   t h e  

s t i r r i n g   t a n k   shown  h e r e i n   is  of  a  s i m p l e   e m b o d i m e n t ,  

bu t   i t   is  v e r y   e f f e c t i v e   and  t h e r e f o r e   a d v a n t a g e o u s  



c o n s i d e r i n g   the   low  i n v e s t m e n t   and  o p e r a t i o n a l   c o s t s .  



1.  Method   f o r   h a n d l i n g   a  c o a l - w a t e r   s u s p e n s i o n  

to  be  s t o r e d   in  a  t a n k   (10)   c o n n e c t e d   to  a  b u r n e r  

( 1 2 ) , a n d   to  be  s u p p l i e d   to  t he   b u r n e r   f o r   c o m b u s t i o n  

t h e r e i n ,   c h a r  a c t  e  r  i  z e d   in  t h a t   t h e  

c o a l - w a t e r   s u s p e n s i o n   is  s t o r e d   in  t he   t a n k   (10)   in  a 

h e a v y   c o n d i t i o n   and  t h a t   a  d e f i n e d   v o l u m e   (13)   of  t h e  

c o a l - w a t e r   s u s p e n s i o n   is  b e i n g   s t i r r e d   and  a f t e r  

d i l u t i o n   w i t h   w a t e r   is  s u p p l i e d   in  a  more  f l u i d ,   w e l l  

s u s p e n d e d   h o m o g e n i z e d   c o n d i t i o n   to  t h e   b u r n e r   (12)   f o r  

c o m b u s t i o n .  

2.  Method   as  c l a i m e d   in  c l a i m   1,  c h a r  a c -  

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

w h i c h   has  been   t r e a t e d   in  t h e   d e f i n e d   v o l u m e   (13)   i s  

s u p p l i e d   to  t h e   t a n k   (10)   or  t he   d e f i n e d   v o l u m e ,   t h e  

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

c i r c u l a t e d .  

3.  Me thod   as  c l a i m e d   in  c l a i m   1  or  2 ,  

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

t he   c o a l - w a t e r   s u s p e n s i o n   is  s u p p l i e d   to  t h e   d e f i n e d  

v o l u m e   (13)   to  be  m i x e d   t h e r e w i t h   u n d e r   s t i r r i n g .  

4.  Me thod   as  c l a i m e d   in  c l a i m   I  or  2 ,  

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

t h e   c o a l - w a t e r   s u s p e n s i o n   is  a d d e d   to  be  mixed   t h e r e w i t h  

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

b u r n e r .  

5.  Method   as  c l a i m e d   in  c l a i m   3  or  4 ,  

c h a r  a c t  e r  i z e d   in  t h a t   the   d i l u t i o n   w a t e r  

c o m p l e t e l y   or  p a r t l y   c o n s i s t s   of  w a t e r   wh ich   has  b e e n  

s e p a r a t e d   f rom  the   c o a l - w a t e r   s u s p e n s i o n   in  the   b u r n e r  

( 1 2 ) .  

6.  S t i r r i n g   t ank   f o r   w o r k i n g   the   m e t h o d   f o r   h a n -  

d l i n g   a  c o a l - w a t e r   s u s p e n s i o n   a c c o r d i n g   to  any  of  c l a i m s  

1  to  5,  a r r a n g e d   to  r e c e i v e   a  d e f i n e d   vo lume   of  t h e  

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



t  e  r  i  z  e   d  in  t h a t   the   s t i r r i n g   t a n k   h a v i n g  

c y l i n d r i c a l   f o r m ,   is  s u p p o r t e d   f o r   r o t a t i o n   and  i s  

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

s u s p e n s i o n   to  t he   r o t a t i n g   s t i r r i n g   t a n k   and  f o r  

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

7.  S t i r r i n g   t a n k   as  c l a i m e d   in  c l a i m   6 ,  

c h a r  a c t  e r  i z e d   in  t h a t   t he   t a n k   i s  

s u p p o r t e d   by  s u p p o r t   w h e e l s   (17)   e n g a g i n g   the   o u t s i d e  

s u r f a c e   of  t he   c y l i n d r i c a l   w a l l .  

8.  S t i r r i n g   t a n k   as  c l a i m e d   in  c l a i m   6  or  7 ,  

c h a r  a c t  e r  i z e d   in  t h a t   i n s i d e   t h e  

s t i r r i n g   t a n k   l o o s e l y   s u p p o r t e d   b o d i e s   (18)   a r e  

a r r a n g e d   to  s l i d e   a g a i n s t   the   i n n e r   s u r f a c e   of  t h e  

c y l i n d r i c a l   wa l l   of  t he   s t i r r i n g   t a n k   d u r i n g   t h e  

r o t a t i o n   t h e r e o f .  
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