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(sf)  Pneumatic  ash  transporting  and  containing  system. 
Apparatus  including  an  enclosed  pressurized  conveying 

and  storage  system  that  will  allow  potentially  explosive 
flyash  or  other fine  material  to  be  handled  with  the  minimum 
possibility  of  damage  to  the  equipment  in  the  event  of  an 
explosion.  The  steel  storage  vessel  (10)  is  maintained  under 
slight  pressure  with  inert  gases  by  means  of  a  pressure  relief 
valve  (48)  and  an  inert  gas  supply  (44,46)  and  is  kept  at  a  high 
enough  temperature  to  prevent  condensation  of  the  gas  (so 
that  corrosive  acids  are  not  formed)  by  electric  inductance 
heaters  (16)  and  insulation  (18).  Airlock  valves  (36,38,24)  are 
used  to  allow  the  ash  into  and  out  of  the  transport  and 
containment  system. 



Background  of  the  I n v e n t i o n  

Dust  exp los ions   are  a  hazard  to  be  reckoned  with  wherever  

there   is  an  accumulat ion  of  fine  p a r t i c l e s   in  a  p a r t i a l l y   closed  a r e a ,  

where  small  amounts  of  oxygen  are  p r e sen t .   Elevated  t empera tu res   add 

to  the  problem.  One  such  area  is  the  f lyash  s i lo   at  the  t a i l   end  o f  

a  s o l i d - f u e l - f i r e d   b o i l e r ,   where  the  fine  ash  p a r t i c l e s   are  a l lowed  

to  s e t t l e   out  of  the  combustion  gases  leaving  the  b o i l e r .  

Summary  of  the  I n v e n t i o n  

In  accordance  with  the  i n v e n t i o n ,   appara tus   is  p r o v i d e d ,  

i n c l u d i n g   an  enclosed  p r e s s u r i z e d   conveying  and  s to rage   system  t h a t  

will  allow  p o t e n t i a l l y   exp los ive   f lyash  to  be  handled  with  the  m in i -  

mum  p o s s i b i l i t y   of  damage  to  the  equipment.   The  s to rage   tank  o r  

vessel   is  mainta ined  under  i ne r t   gas,  under  s l i g h t l y   p r e s s u r i z e d   con-  

d i t i o n s   by  means  of  an  i ne r t   gas  source  and  p r e s su re   r e l i e f   v a l v e s .  

An  e l eva t ed   t empera tu re   is  also  mainta ined   in  the  s to rage   tank  t o  

prevent   format ion  of  c o r r o s i v e   ac ids .   Air locks   are  used  to  i n t r o d u c e  

and  withdraw  the  f lyash  from  the  sys t em.  

Brief   Desc r ip t i on   of  the  Drawing 

The  f igure   is  a  schematic   of  a  conveying  and  s torage   sys tem 

for  f lyash  c o n s t r u c t e d   in  accordance  with  the  i n v e n t i o n .  

D e s c r i p t i o n   of  the  P r e f e r r e d   Embodiment 

Looking  now  to  the  f i g u r e ,   numeral  10  d e s i g n a t e s   a  s t e e l  

vessel   designed  for  an  e l eva ted   p r e s s u r e ,   such  as  5  ps ig ,   to  r e c e i v e  

and  conta in   f lyash ,   or  other   p o t e n t i a l l y   exp los ive   f ine  m a t e r i a l s .  

The  e l eva ted   design  p ressure   is  for  the  purpose  of  a l lowing  moderate  



excu r s ions   in  system  o p e r a t i n g   p r e s s u r e ,   or  "puff"  ( l o w - p r e s s u r e - l e v e l  

e x p l o s i o n s )   w i thou t   r e s u l t i n g   in  a  d i scha rge   of  the  ma te r i a l   t o  

a t m o s p h e r e .  

The  vessel   or  tank  10  is  p r o v i d e d  w i t h   a  p r e s s u r e - a c t u a t e d  

mechanical  r e l i e f   device  12  to  prevent   f a i l u r e   of  the  tank  in  the  e v e n t  

of  a  h i g h - p r e s s u r e   exp lo s ion .   The  r e l i e f   dev ice  12   is  in  an  o u t l e t  

pipe  14  which  extends   high  enough  to  p revent   the  d i scha rge   of  m a t e r i a l  

in  any  area  where  o p e r a t i n g   personnel   can  b e  a f f e c t e d .  

The  tank  10  is  kept  at  a  t empera tu re   of  app rox ima te ly   300°F  

by  means  of  a  hea t ing   device ,   such  as  an  induc tance   hea t ing   coil  1 6 ,  

such  tha t   no  condensa t i on   of  the  conveying  gases  take  p lace ,   which  

could  r e s u l t   in  the  fo rmat ion   of  c o r r o s i v e   acids  in  the  tank  10.  The 

heat  in  the  tank  is  r e t a i n e d   by  a  layer   of  i n s u l a t i o n   18,  which  com- 

p l e t e l y   encompasses  the  tank  1 0 .  

The  tank  10  can  be  provided  with  f l u i d i z i n g   means  in  t h e  

form  of  p e r f o r a t e d   p l a t e s   20,  through  which  i n e r t   gas  in  i n t r o d u c e d ,  

to  cause  the  accumulated   f lyash   to  flow  f r e e l y   through  d i s c h a r g e  

opening  22  when  the  tank  is  being  e m p t i e d .  

The  o u t l e t   22  con ta ins   a  f l a p - t y p e   o r  r o t a r y   a i r l o c k   24,  t o  

allow  the  f lyash   to  be  d i scha rged   while  p r e v e n t i n g   a i r   from  e n t e r i n g  

and  the  g a s e s  w i t h i n   the  tank  from  e s c a p i n g .  

The  equipment  for  c o l l e c t i n g   the  f ine  f lyash   from  the  com- 

bust ion  gases  f lowing  in  duct  26  inc ludes   a  s e r i e s   of  ash  hoppers  2 8 ,  

loca ted   in  a  mechanical   or  e l e c t r o s t a t i c   dust  c o l l e c t o r   30.  The  gas  

flowing  through  duct  26  is  u sua l ly   at  a  p a r t i a l  v a c u u m .   The  ash  c o n -  

veying  system  i nc ludes   pipe  32,  c o n t a i n i n g   fans  34  for  p r e s s u r i z i n g  

the  conveying  system.  The  o u t l e t s   36  from  the  ash  hoppers  each  c o n -  

ta in   a  r o t a ry   a i r l o c k   38  for  s e p a r a t i n g   the  two  d i f f e r e n t i a l   p r e s s u r e  

flow  systems  while  p e r m i t t i n g   the  ash  to  be  d i scha rged   into  pipe  40.  

Dampers  42  are  used  to  close  the  piping  when  the  fans  34  are  not  in  

o p e r a t i o n ,   p r e v e n t i n g   r everse   flow  t h e r e t h r o u g h .  

Control  valve  44  keeps  the  s to rage   tank  10  wi th in   a  g i v e n  

p ressure   range,  for  example  one  to  f i f t e e n   inches  water  gage.  A 

source  46  of  p r e s s u r i z e d   i n e r t   gas,  such  as  n i t rogen   or  carbon  d i o x i d e ,  

main ta ins   the  p o s i t i v e   p r e s s u r e .   A  s p r i n g - l o a d e d   p re s su re   r e l i e f  

valve  48  is  set  to  r e l i e v e   p re s su re   when  i t   exceeds  the  des i red   g i v e n  

range.  The  piping  50  c o n t a i n i n g   this   va lve  can   d i r e c t   the  gases  back 

to  the  duct  26  upstream  of  the  dust  c o l l e c t o r   30. 



1.  A  conveying  and  s to rage   system  for  handling  p o t e n t i a l l y  

exp los ive   f ines   i nc lud ing   a  duct  in  which  gases  ca r ry ing   the  f ines   i s  

f lowing,   means  for  s e p a r a t i n g   the  f ines   from  the  gases ,   a  s to rage   t a n k ,  

pipe  means  ex tending   between  the  s e p a r a t i n g   means  and  tank,   fan  means 

in  said  pipe  means  for  causing  the  f ines  to  move  to  the  tank  at  a  p o s i -  

t ive  p r e s s u r e ,   means  for  a l lowing  d i scha rge   of  the  f ines   the  d u c t  

to  the  pipe  means  while  p reven t ing   any  s u b s t a n t i a l   gas  flow  t h e r e -  

between,  a  source  of  i n e r t   gas  connected  to  the  tank  for  m a i n t a i n i n g  

the  tank  at  a  p o s i t i v e   p ressure   when  combus t ion-produced   i ne r t   gas  i s  

not  a v a i l a b l e ,   and  p r e s su re   r e l i e f   means  for  a l lowing  gases  to  e s c a p e  

from  the  s to rage   tank  in  the  event  of  an  abrupt  p ressure   i n c r e a s e .  

2.  The  system  as  set  for th   in  Claim  1,  wherein  the  f i n e s  

are  f lyash   d i scha rged   from  a  b o i l e r .  

3.  The  system  as  set  for th   in  Claim  2,  inc lud ing   a  bo t tom 

opening  in  the  tank,   and  means  for  a l lowing  the  f lyash  to  be  d i s c h a r g e d  

there f rom  while  p r even t ing   any  s u b s t a n t i a l   gas  flow  t he r e th rough   w h i l e  

the  f lyash   is  being  d i s c h a r g e d .  

4.  The  system  as  set  for th   in  Claim  3,  i n d u c i n g   means  f o r  

f l u i d i z i n g   the  f lyash   in  the  tank  to  a s s i s t   in  i ts   d i scharge   t h e r e f r o m .  
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