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@)  An  ash  disposal  system  for  ash  discharged  from  a  coal-fired  combustion  chamber. 

Apparatus  for  handling  ash  produced  in  the  combus- 
tion  of  coal  in  the  furnace  (10)  of  a  steam  generator,  in- 
cluding  an  ash  hopper  (14)  beneath  the  furnace  (10),  a 
water  transport  system  (26)  for  carrying  the  ash  away  from 
the  hopper  (14),  a  screen  arrangement  (32)  for  separating 
most  of  the  water  from  the  ash,  and  a  relatively  small  set- 
tling  bin  (40)  or  tank  for  separating  the  ash  from  the  re- 
mainder  of  the  water.  The  separated  water  can  be  recycled 
in  a  closed  loop  (44),  to  be  used  again  as  the  transport 
water. 



The  i n v e n t i o n   r e l a t e s   to   an  a sh   d i s p o s a l   s y s t e m   f o r  

ash   d i s c h a r g e d   f rom  a  c o a l - f i r e d   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   f o r   t h e   p r e t r e a t m e n t   to   d e w a t e r   b o t t o m   ash   f r o m  

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

In  c o a l - f i r e d   s t e a m   g e n e r a t o r s ,   t h e   m a n n e r   i n w h i c h  

t h e   a sh   i s   d i s p o s e d   of  i s   a  m a t t e r   of  c o n s i d e r a b l e   i m p o r t a n c e .  

The  e q u i p m e n t   f o r   h a n d l i n g   t h e   a sh   i s   c o s t l y   and  can   r e q u i r e  

much  m a i n t e n a n c e .   In  p r i o r   s y s t e m s ,   t h e   a s h   i s   u s u a l l y   r e -  

moved  f rom  an  a sh   h o p p e r   b e n e a t h   t h e   s t e a m   g e n e r a t o r   f u r n a c e  

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

s e t t l e   o u t   in  d e w a t e r i n g   b i n s   o v e r   a  l o n g   p e r i o d   of  t i m e ,  

s u c h   as  18  h o u r s .   T h u s ,   l a r g e   a m o u n t s   of  w a t e r   have   to   b e  

s t o r e d   and  h e l d   in  r e s e r v e ,   no t   o n l y   r e q u i r i n g   much  w a t e r  

b u t   a l s o   a  huge   s t o r a g e   f a c i l i t y .   A l s o ,   in  c o l d e r   c l i m a t e s ,  

t h e   d e w a t e r i n g   b i n s   a r e   s u b j e c t   to   f r e e z i n g   and  p l u g g i n g  

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

The  i n v e n t i o n   as  c l a i m e d   i s   i n t e n d e d   to   p r o v i d e   a  

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

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

c l u d i n g   an  a sh   h o p p e r   b e n e a t h   t h e   f u r n a c e ,   a  w a t e r   t r a n s p o r t  

s y s t e m   f o r   c a r r y i n g   t h e   a sh   away  f rom  t h e   h o p p e r ,   a  s c r e e n  

a r r a n g e m e n t   f o r   s e p a r a t i n g   mos t   of  t h e   w a t e r   f rom  t h e   a s h  

so  i t   can  be  r e c y c l e d ,   and  a  r e l a t i v e l y   s m a l l   s e t t l i n g   b i n  

f o r   s e p a r a t i n g   t he   ash   f rom  t h e   r e m a i n d e r   of  t h e   w a t e r .  

One  way  of  c a r r y i n g   o u t   t h e   i n v e n t i o n   i s   d e s c r i b e d  

in  d e t a i l   b e l o w   w i t h   r e f e r e n c e   to   t h e   d r a w i n g ,   w h e r e i n   t h e  

f i g u r e   i s   a  s e c t i o n a l   s i d e   v i ew   of  an  a s h   d i s p o s a l   s y s t e m  

f o r   t h e   f u r n a c e   of  a  s t e a m   g e n e r a t o r . ·  

In  t h e   F i g u r e ,   n u m e r a l   10  d e s i g n a t e s   t h e   f u r n a c e   o f  

a  s t e a m   g e n e r a t o r   in  w h i c h   c o a l   i s   b u r n e d   as  a  f u e l .   S l a g  

and  a sh   f a l l   t h r o u g h   t h e   b o t t o m   o p e n i n g   12  i n t o   an  a s h  

h o p p e r   14,  w h i c h   i s   k e p t   f i l l e d   w i t h   w a t e r   to   a  l e v e l  

16  by  means   of  p i p e   1 8 ,  



which  c o n t i n u o u s l y   admits  water  to  the  hopper.  An  overf low  pipe  20 

keeps  the  water   level   c o n s t a n t .  

A  valve  22  is  p e r i o d i c a l l y   opened  to  d i s c h a r g e   the  ash.  A 

c l i n k e r   g r i n d e r   24  breaks  up  the  large  ash  p a r t i c l e s   so  t h a t   t h e y  
will   not  become  jammed  in  the  d i s c h a r g e   opening,   and  so  t ha t   t h e y  

may  be  e a s i l y   t r a n s p o r t e d   in  a  stream  of  water   away  from  the  h o p p e r  
14.  G e n e r a l l y ,   the  m a t e r i a l   d i s cha rged   f r o m ' t h e   hopper  14  c o n t a i n s  

75%  s o l i d s ,   and  25%  water .   Water  is  added  to  the  t r a n s p o r t   pipe  2 6 ,  

so  t ha t   the  mix  t r a n s p o r t e d   t h e r e i n   is  20%  ash  and  80%  water .   T h i s  

mix ture   is  t r a n s p o r t e d   to  a  holding  or  surge  tank  28.  

A  gate  valve  30  in  the  bottom  of  tank  28  can  be  opened  a t  

shor t   i n t e r v a l s ,   or  be  ma in ta ined   in  an  opened  p o s i t i o n   except   when 

the  equipment  downstream  t h e r e o f   is  being  r e p a i r e d ,   to  d i s c h a r g e   t h e  

ash  and  water  into  a  v i b r a t i n g   dewater ing   sc reen   a r rangement   32.  A 

pai r   of  s c r e e n s ,   34  and  36,  are  c o n t i n u o u s l y   v i b r a t e d   in  any  w e l l -  

-known  manner,  to  s e p a r a t e   the  ash  from  a  m a j o r i t y   of  the  water .   The 

f i r s t   screen   34  can  s e p a r a t e   out  the  more  coarse   p a r t i c l e s ,   and 

screen  36  can  remove  the  f i n e s .  

The  sc reens   are  p r e f e r a b l y   s l i g h t l y   i n c l i n e d ,   so  t ha t   t h e  

s o l i d s   g r a v i t a t e   towards  and  are  d i s cha rged   through  o u t l e t   38.  Some 

water  will   s t i l l   be  c a r r i e d   over  with  the  ash.  The  mix ture   b e i n g  

d i s c h a r g e d   through  o u t l e t   38  will  be  a p p r o x i m a t e l y   25%  water   and  75% 

ash,   and  is  d i s c h a r g e d   into  holding  tank  40.  'From  here,   i t   can  be 

d i s c h a r g e d   in to   a  t r uck ,   s t o r age   pond,  e t c .  

The  water  f lowing  through  the  sc reens   is  d i s c h a r g e d   t h r o u g h  

opening  42,  and  flows  through  pipe  44  and  pump  46  back  to  the  h o p p e r  

d i s c h a r g e   to  be  used  again  as  t r a n s p o r t   w a t e r .  

From  the  above,  i t   can  be  seen  tha t   a  system  is  p r o v i d e d  

which  e l i m i n a t e s   the  need  for   l a rge   s e t t l i n g   tanks .   The  m a j o r i t y  

of  the  water   can  be  qu ick ly   r e c y c l e d ,   thus  reducing  the  r e q u i r e m e n t  

for   l a rge   q u a n t i t i e s   of  water .   Also,  because  very  l i t t l e   time  i s  

i nvo lved ,   t he re   are  no  f r e e z i n g   or  p lugging  problems  in  the  s y s t e m .  

The  m a j o r i t y   of  the  water  is  c o n s t a n t l y   f l o w i n g .  



1.  An  ash   d i s p o s a l   s y s t e m   f o r   a sh   d i s c h a r g e d   f r o m  

a  c o a l - f i r e d   c o m b u s t i o n   c h a m b e r ,   i n c l u d i n g   an  a sh   h o p p e r  

(14)  p o s i t i o n e d   b e n e a t h   t h e   c o m b u s t i o n   c h a m b e r   ( 1 0 )  

i n t o   w h i c h   t h e   ash   f a l l s ,   means   ( 1 8 , 2 0 )   f o r   m a i n t a i n i n g  

a  g i v e n   w a t e r   l e v e l   (16)  in  t h e   ash   h o p p e r   ( 1 4 ) ,   a  d i s c h a r g e  

o p e n i n g   in  t h e   b o t t o m   of  t h e   ash  h o p p e r   ( 1 4 ) ,   t h r o u g h   w h i c h  

t h e   a sh   i s   d i s c h a r g e d ,   s c r e e n   means   ( 3 4 , 3 6 )   f o r   s e p a r a t i n g  

ash   f rom  w a t e r ,   p i p e   means   (26)  c o n n e c t i n g   t h e   ash   h o p p e r  

(14)  d i s c h a r g e   o p e n i n g   w i t h   t h e   s c r e e n   means   ( 3 2 ) ,   m e a n s  

f o r   a d d i n g   t r a n s p o r t   w a t e r   to   t h e   p i p e   (26)  a t   a  p o i n t  

a d j a c e n t   t h e   a sh   h o p p e r   (14)  d i s c h a r g e   o p e n i n g ,   m e a n s  

( 4 2 - 4 6 )   f o r   r e c y c l i n g   t h e   w a t e r   s e p a r a t e d   in  t h e   s c r e e n  

means   (32)  b a c k   to  t h e   p o i n t   a d j a c e n t   t h e   a sh   h o p p e r   ( 1 4 )  

d i s c h a r g e   o p e n i n g ,   and  means   (38)  by  w h i c h   t h e   s e p a r a t e d  

a sh   can   be  d i s c h a r g e d   f rom  t h e   s c r e e n   means   ( 3 2 ) .  

2.  An  ash   d i s p o s a l   s y s t e m   as  s e t   f o r t h   in  C l a i m   1 ,  

i n c l u d i n g   a  h o l d i n g   t a n k   (28)  in  t h e . p i p e   means   ( 2 6 )  

u p s t r e a m   of  t h e   s c r e e n   means   ( 3 2 ) .  

3.  An  ash   d i s p o s a l   s y s t e m   s e t   f o r t h   in  C l a i m   2 ,  

w h e r e i n   t h e   s c r e e n   means   (32)  i n c l u d e s   a  p a i r   of  s c r e e n s  

( 3 4 , 3 6 ) ,   t h e   f i r s t   of  w h i c h   s e p a r a t e s   c o a r s e   a s h   p a r t i c l e s  

f rom  t h e   w a t e r ,   and  t h e   s e c o n d   of  w h i c h   s e p a r a t e s   f i n e  

ash   p a r t i c l e s   f rom  t h e   w a t e r .  

4.  An  ash   d i s p o s a l   s y s t e m   as  s e t   f o r t h   in  C l a i m   3 ,  

i n c l u d i n g   a  s e t t l i n g   t a n k   (40)  d o w n s t r e a m   of  t h e   s c r e e n  

means   (32)  a s h   d i s c h a r g e   o p e n i n g   ( 3 8 ) .  
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