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(5)  Centrifugal  pump  for  powder  and  a  process  and  apparatus  for  the  gasification  of  coal  powder. 

Centrifugal  pump  for  introducing  powdered  solids  into  a 
pressurized  space  (e.g.  coal  in  a  pressurized  gasifier)  compris- 
ing  a  feed  inlet  (8)  and  a  rotor(6)  with  passages  (10)  extending 
radially  outwards  from  the  rotor  inlet.  The  pump  also  com- 
prises  a  pump-shell  (1)  that  diverges  in  the  direction  of  rota- 
tion  (27)  and  preferably  communicates  with  a  diffuser  (3).  The 
shell  may  consist  of  two  or  more  identical  parts  that  each 
surround  part  of  the  rotor  and  the  shell  may  comprise  gas 
inlets.  A  coal  gasification  process  and  -apparatus.  using  the 
said  pump  are  also  described. 





The  i n v e n t i o n   r e l a t e s   to  a  c e n t r i f u g a l   pump  for  t h e  

i n t r o d u c t i o n   of  powder  in to   a  p r e s s u r i z e d   space,   compr i s i ng   an  

i n l e t   and  a  r o t o r ,   the  i n l e t   l e a d i n g   to  the  c en t r e   of  the  r o t o r  

and  the  r o t o r   having  one  or  more  e s s e n t i a l l y   r a d i a l   p a s s a g e s  

normal  to  the  axis  of  r o t a t i o n   which  pa s sages   communicate  w i t h  

the  said  i n l e t   and  are  open  at  t h e i r   outward  e x t r e m i t y .  

Such  pumps  are  known  from  the  U.S.  p a t e n t   s p e c i f i c a t i o n s  

Nos.  2 , 8 2 2 , 0 9 7 ;   3 , 1 8 2 , 8 2 5 ;   4 ,049 ,133   and  4 ,120 ,410   and  act  a s  

e j e c t i n g   c e n t r i f u g a l   pump,  i . e .   the  powder  is  e j e c t e d   by  t h e  

r o t o r   at  high  v e l o c i t y   in to   a  l a r g e   v e s s e l ,   in  which  v e s s e l   t h e  

v e l o c i t y   of  the  p a r t i c l e s   is  r educed   to  zero.   The  powder  i s  

passed   to  the  cen t r e   of  the  r o t o r   via   the  i n l e t   and  moves  i=  t h e  

r o t o r   by  the  e f f e c t   of  the  c e n t r i f u g a l   force   th rough  the  r a d i a l  

p a s s a g e s   away  from  the  c e n t r e   of  the  r o t o r   in  an  outward  d i r e c t i o n  

and  f i n a l l y   l eaves   these   p a s s a g e s   t h rough   the  open  e x t r e m i t y   w i t h  

a  r a d i a l   and  t a n g e n t i a l   v e l o c i t y   componen t .  

These  pumps  are  used,   for   example,   to  i n t r o d u c e   p u l v e r u l e n t  

s o l i d   fue l   in to   a  p r e s s u r i z e d   v e s s e l ,   such  as  coal  powder  w h i c h  

is  passed   v ia   a  v e s s e l   to  a  r e a c t o r   for   the  p a r t i a l   c o m b u s t i o n  

of  coal   which  r e a c t o r   is  connec t ed   to  the  v e s s e l .   The  p r e s s u r e  
in  the  v e s s e l   is  u s u a l l y   at  l e a s t   10  atm.  and  the  pump  se rves   t o  

i n t r o d u c e   the  coal  powder  which  is  at  a tmospher i c   p r e s s u r e   i n t o  

the  v e s s e l   a g a i n s t   the  p r e s s u r e   d i f f e r e n c e .   Under  these   c o n d i t i o n s  

the  v e l o c i t y   at  which  the  p a r t i c l e s   leave   the  r o t o r   is  h igh ,   i n  

the  order   of  100  m/sec .   in  a  t a n g e n t i a l   d i r e c t i o n   and  10  m / s e c .  

in  a  r a d i a l   d i r e c t i o n .  

The  energy  i n v e s t e d   in  t h i s   v e l o c i t y   has  so  far   not  b e e n  

put  t o ' f u r t h e r   use,  which  is  a  drawback.   Bes ide s ,   i t   may  u n d e r  

c e r t a i n   c o n d i t i o n s   be  d i s a d v a n t a g e o u s   for   the  powder  p a r t i c l e s  



to  be  s u b j e c t e d   to  a  r i s e   in  t e m p e r a t u r e   by  the  f r i c t i o n   c a u s e d  

by  r a p i d   d e c e l e r a t i o n   in  the  equipment   d e s c r i b e d   i n  t h e   a b o v e -  

men t ioned   p a t e n t   s p e c i f i c a t i o n s .  

The  p r e s e n t   i n v e n t i o n   e n v i s a g e s   the  removal   of  t h e s e   d i s -  

a d v a n t a g e s   and  to  t h i s   end  p roposes   s u r r o u n d i n g   the  r o t o r   by  a  

cas ing   of  which  the  r a d i a l   d i s t a n c e   to  the  r o t o r   i n c r e a s e s   i n  

the  d i r e c t i o n   of  r o t a t i o n   to  a  po in t   at  which  the  ca s ing   l e a d s  

away  from  the  r o t o r   in  a  t a n g e n t i a l   d i r e c t i o n .   The  r e s u l t a n t  

space  between  the  r o t o r   and  the  cas ing   ensu re s   optimum  r e t e n t i o n  

of  momentum  of  the  medium  u l t i m a t e l y   l e a v i n g   the  pump,  i . e . ,  

the  powder  p a r t i c l e s   o p t i m a l l y   r e t a i n   the  i n i t i a l   t a n g e n t i a l  

v e l o c i t y   component  in  the  s a id   space  and  a l so   the  gas  e n t r a i n e d  

by  the  p a r t i c l e s   o p t i m a l l y   assumes  t h i s   v e l o c i t y .  

In  t h i s   r e s p e c t   i t   is  e s s e n t i a l   t h a t   s t a r t i n g   from  t h e  

p o i n t   where  the  d i s t a n c e   between  r o t o r   and  c a s ing   is  s m a l l e s t  -  

seen  in  the  d i r e c t i o n   of  r o t a t i o n  -   the  space  becomes  l a r g e r   a s  

the  r o t o r   e j e c t s   more  powder  i n to   the  s p a c e .  
In  the  a x i a l  d i r e c t i o n   both  s ides   of  the  cas ing   may  b o r d e r  

the  l a t e r a l   faces   of  the  r o t o r   at  which  l o c a t i o n s   some  c l e a r a n c e  

may  be  l e f t   between  c a s i n g   and  r o t o r   a n d / o r   a  sea l   may  b e  

p r o v i d e d   between  c a s i n g   and  r o t o r .  

If   some  c l e a r a n c e   is  l e f t   between  the  ca s ing   and  the  l a t e r a l  

faces   of  the  r o t o r ,   gas  i n l e t s   are  p r e f e r a b l y   p r e s e n t   in  t h e  

cas ing   which  i s s u e   i n t o   the  c l e a r a n c e   between  the  c a s ing   and  t h e  

l a t e r a l   f aces   of  the   r o t o r .   This  has  the  advan tage   t h a t   t h e  

powder  which  f i nds   i t s   way  i n to   t h e s e   spaces   is  blown  back  i n t o  

the  space  of  the   c a s ing   s i t u a t e d   r a d i a l l y   o u t s i d e   the  r o t o r .  

The  ca s ing   is  a d v a n t a g e o u s l y   p r o v i d e d   with  one  or  more  ga s  
i n l e t s   t a n g e n t i a l l y   i s s u i n g   i n to   the  space  around  the  r o t o r .   The 

gas  which  may  be  i n j e c t e d   or  drawn  in  t h rough   these   gas  i n l e t s  

is  then   a c c e l e r a t e d   by  the  powder  p a r t i c l e s .   I t   w i l l   be  e v i d e n t  

t h a t   p r o v i d i n g   t h e s e   gas  i n l e t s   in  the  pump  w i l l   augment  t h e  

c o n t r o l l a b i l i t y   of  the  powder  flow  s ince   t h e r e   w i l l   be  a  



degree  of  freedom  in  r e spec t   of  the  q u a n t i t y   of  gas  s u p p l i e d  

and  of  the  i n i t i a l   p r e s s u r e   and  v e l o c i t y   of  t h i s  g a s .  

C e n t r i f u g a l   pumps  of  the  type  a c c o r d i n g   to  the  i n v e n t i o n  

are  very  s u i t a b l e   for  the  supply  of  p u l v e r u l e n t   s o l i d   fue l   t o  

a  r e a c t o r   for   the  p a r t i a l   combust ion  of  t h i s   powder  at  e l e v a t e d  

p r e s s u r e ,   e i t h e r   by  having  the  pump  d i r e c t l y   connec ted   to  a  

burner   debouching   in to   the  r e a c t o r   or  by  having   the  pump 
i n t r o d u c e   the  powder  in to   a  high  p r e s s u r e - o p e r a t e d   f l u i d i z a t i o n  

v e s s e l   from  which  the  f l u i d i z e d   powder  is  s u p p l i e d   to  the  b u r n e r .  

E s p e c i a l l y   in  the  case  of  r e a c t o r s   in  which  two  bu rne r s   a r e  

a r r a n g e d   d i a m e t r i c a l l y   oppos i t e   each  o t h e r   in  the  wall   i t   i s  

i m p o r t a n t   for   both   burners   to  be  i n v a r i a b l y   fed  in  an  i d e n t i c a l  

manner.   P a r t i c u l a r l y   in  th i s   i n s t a n c e   i t   is  most  a d v a n t a g e o u s  

to  p r o v i d e   the  pump,  i f   i t   is  d i r e c t l y   connec t ed   to  the  b u r n e r s ,  

with  a  ca s ing   c o n s i s t i n g   of  two  i d e n t i c a l   ha lves   each  s u r r o u n d i n g  

h a l f   of  the  r o t o r   and  of  which  cas ing   the  r a d i a l   d i s t a n c e   to  t h e  

r o t o r   i n c r e a s e s   in  a n  e q u a l   manner  up  to  the  po in t   where  t h e  

cas ing   h a l f   leads   t a n g e n t i a l l y   away  from  the  r o t o r .   Now  i f   e ach  

cas ing   h a l f   is  connec ted   to  a  b u r n e r ,   t h e r e   is  a  high  degree  o f  

c e r t a i n t y   t h a t   both  burners   w i l l   be  e q u a l l y   l o a d e d .  

It   w i l l   be  obvious  tha t   the  c a s ing   may  also  c o n s i s t   of  more 

than  two  i d e n t i c a l   p a r t s .  

An  advan tage   of  d i r e c t l y   c o n n e c t i n g   the  b u r n e r ( s )   to  t h e  

pump  r e s i d e s   in  the  fac t   t ha t   the  v e l o c i t y   of  the  powder 

p a r t i c l e s   is  not  reduced  to  zero  on  t h e i r   way  from  the  pump 
to  the  r e a c t o r   (as  was  the  case  in  the  above-men t ioned   s t a t e  

of  the  a r t ) ,   so  t ha t   the  powder  p a r t i c l e s   need  not  be  a c c e l e r a t e d  

a g a i n .  

In  o rder   to  produce  an  i n c r e a s e   in  p r e s s u r e   of  the  g a s e s  

e n t r a i n e d   by  the  powder,  accord ing   to  the  i n v e n t i o n ,   the  p a r t  

or  each  pa r t   of  the  cas ing   l e a d i n g   t a n g e n t i a l l y   away  from  t h e  

r o t o r   is  p r e f e r a b l y   des igned   as  a  d i f f u s e r .  



As  is  known  the  c r o s s - s e c t i o n   of  a  d i f f u s e r   i n c r e a s e s   i n  

the  d i r e c t i o n   of  flow  and  the  v e l o c i t y   of  the.  gas  f l o w i n g  

t h r o u g h   the  d i f f u s e r   d e c r e a s e s   whi le   the  p r e s s u r e   i n c r e a s e s .  

The  space  in  the  pump  between  c a s i n g   and  r o t o r   may  have  any  
s u i t a b l e   c r o s s - s e c t i o n ,   for   example  a  r e c t a n g u l a r   or  more  r o u n d e d  

p r o f i l e .   I t   w i l l   be  c l e a r   t h a t   the  p a r t   of  the   cas ing   which  l e a d s  

t a n g e n t i a l l y   away  from  the  r o t o r   w i l l   have  a  c r o s s - s e c t i o n a l  

shape  which  w i l l   g r a d u a l l y   change  from  t h a t   of  the  sa id   s p a c e  
i n t o   a  c i r c u l a r   shape  ( i f   the  c r o s s - s e c t i o n   of  the  sa id   s p a c e  
is  not  a lso   c i r c u l a r ) .   I f   a  d i f f u s e r   is  used ,   i t   may  p r o v i d e  

the  g r a d u a l   c h a n g e .  

The  i n v e n t i o n   a l so   r e l a t e s   to  a  method  for   the  p a r t i a l   com- 

bus t ion .   c=  p u l v e r u l e n t   s o l i d   fue l   at  e l e v a t e d   p r e s s u r e ,   in  w h i c h  

method  the  powder  is  passed   e i t h e r   d i r e c t l y   or  v i a   an  i n t e r -  

m e d i a t e   v e s s e l   to  the  r e a c t o r   for  p a r t i a l   combus t ion   t h r o u g h  

a  c e n t r i f u g a l   pump  a c c o r d i n g   to  the  i n v e n t i o n .  

The  e x c l u s i v e   r i g h t   a lso  p e r t a i n s   to  an  a p p a r a t u s   for  t h e  

p a r t i a l   combus t ion   of  p u l v e r u l e n t   s o l i d   f u e l   at  e l e v a t e d   p r e s -  

s u r e ,   c o m p r i s i n g   a  r e a c t o r   in to   which  one  or  more  burners   d e -  

bouch,   the   b u r n e r ( s )   being  connec ted   e i t h e r   d i r e c t l y   or  v ia   a n  

i n t e r m e d i a t e   v e s s e l   to  a  pump  a c c o r d i n g   to  the  i n v e n t i o n .  

The  i n v e n t i o n   w i l l   now  be  f u r t h e r   e l u c i d a t e d   with  r e f e r -  

ence  to  the  a t t a c h e d   drawing,   to  which  i t   is  not  r e s t r i c t e d .  

Fig.   1  of  the  drawing  is  a  s chema t i c   r e p r e s e n t a t i o n   of  an 

a x i a l   c r o s s - s e c t i o n   of  a  c e n t r i f u g a l   pump  a c c o r d i n g   to  t h e  

i n v e n t i o n ;  

Fig.   2  of  the  drawing  is  a  c r o s s - s e c t i o n   t aken   on  p l a n e  

I I - I I   of  Fig.   1; 

Fig .   3  of  the  drawing  is  a  s chema t i c   r e p r e s e n t a t i o n   of  a  

" d o u b l e - a c t i n g "   pump  a c c o r d i n g   to  the  i n v e n t i o n ;   a n d  

F i g .  4   of  the  drawing  is  a  s chema t i c   r e p r e s e n t a t i o n   of  a  

pump  with  gas  i n l e t s   a cco rd ing   to  the  i n v e n t i o n .  

The  c e n t r i f u g a l   pump  d e p i c t e d   in  F i g s .   1  and  2  comprises   a  

f l a t   s n a i l - s h e l l   shaped  cas ing   1  on  a  p e d e s t a l   2  and  p r o v i d e d  



with  a  d i f f u s e r - s h a p e d   d i s c h a r g e   3,  a  c e n t r a l   i n l e t  4   and  a  

c e n t r a l   b e a r i n g   hous ing   5.  Within   the  cas ing   1  a  f l a t ,   d i s c -  

shaped  r o t o r   6  is  p r e s e n t ,   the  r o t a t i o n   sha f t   7  of  w h i c h  

c o i n c i d e s   with  the  axis   of  the  i n l e t  4   and  with  the  axis   of  t h e  

b e a r i n g   hous ing   5 .  

Three  r a d i a l   p a s sages   10  connect   the  c en t r e   8  with  t h e  

c i r c u m f e r e n c e   9  of  the   r o t o r ,   which  p a s s a g e s ,   in  the  c e n t r e   8 ,  

communicate  with  an  a x i a l   bore  11  which  extends   from  the  c e n t r e  

to  the  l e f t - h a n d   l a t e r a l   face  12  of  the  r o t o r   and  commun ica t e s  

with  the  i n l e t   4  of  the  c a s ing   1.  

At  the  s ide  of  the  r i g h t - h a n d   l a t e r a l   face  13  of  the  r o t o r  

t h e r e   is  a  c e n t r a l   d r ive   s h a f t   14  which  passes   t h rough   the  b e a r -  

ing  hous ing   5  and  Which  is  p r o v i d e d   with  a  dr ive   15.  The  l a t e r a l  

faces   12  and  13  of  the  r o t o r   6  run  c l e a r   of  the  i nne r   wall   o f  

the  cas ing   1,  s ince   both   faces   are  p r o v i d e d   at  16  and  17  with  a  

s h o u l d e r .   At  the  s h o u l d e r s   16  and  17  the  disc  6  is  r o t a t a b l y  

mounted  on  b e a r i n g s   in  the  cas ing   1  (in  a  manner  not  shown  i n  

the  drawing)  and  these   b e a r i n g s   are  s ea l ed   a g a i n s t   coal   p o w d e r .  

The  gaps  18  between  the   l a t e r a l   faces   12  and  13  of  the  r o t o r   a n d  

the  cas ing   are  s e a l e d   a g a i n s t   the  powder  to  be  t r a n s p o r t e d   w h i c h  

may  f ind   i t s   way  in to   the  gaps  from  the  space  3,  by  gas  s u p p l i e d  

th rough   the  i n l e t   openings   19. 

The  i n l e t  4   of  the   cas ing   is  p rov ided   with  a  f u n n e l - s h a p e d  

connection  20  which  may  be  connec ted   to  a  bunker   with  powder  b y  

means  of  a  f l ange   21.  In  o rder   to  ensure  u n i n t e r r u p t e d   s u p p l y  

of  powder  to  the  c e n t r e   8  of  the   r o t o r ,   a  worm  screw  22  w i t h  

dr ive   23  is  a r r anged   in  the  t u b u l a r   i n l e t   4 .  

The  o p e r a t i o n   of  the  c e n t r i f u g a l   pump  d e p i c t e d   in  F igs .   1 

and  2  is  as  f o l l o w s .  

The  powder  is  passed   th rough  the  t ube  4   via   the  funne l   20 

by  means  of  the  r o t a t i n g   screw  22.  Together   with  the  powder  

an  i n e r t   gas,  such  as  cold  r e c i r c u l a t e d   p roduc t   gas  from  t h e  

p a r t i a l   combust ion  of  the  coal   powder,  is  s u p p l i e d   from  t h e  

space  (not  shown)  connec t ed   to  the  funne l   2 0 .  



The  powder  and  the  e n t r a i n e d   gas  thus   f i n d   t h e i r   way  i n t o  

the  c e n t r e   8  of  the  r o t o r   6  via  the  pa s sage   1 1 .  I n  t h e   r o t a t i n g  

r o t o r   the  p a r t i c l e s   and  the  e n t r a i n e d   gas  are  f o r c e d   from  t h e  

c e n t r e   8  to  the  open  e x t r e m i t i e s   24  of  the  r a d i a l   pa s sages   10 

under   the  i n f l u e n c e   of  the  c e n t r i f u g a l   f o r c e ,   from  wh ich  

e x t r e m i t i e s   the  p a r t i c l e s   l eave   the   r o t o r   at  h igh  v e l o c i t y .  

The  t a n g e n t i a l   v e l o c i t y   of  the  p a r t i c l e s   upon  l e a v i n g   the  r o t o r  

is  more  t han   20  m / s e c . ,   and  is  mos t ly   in   the  o rde r   of  100  m / s e c .  

The  space  25  between  the  r o t o r   6  and  the  c a s ing   1  is  f o r m e d  

in  such  a  way  t h a t ,   s t a r t i n g   from  the  h i g h e s t   po in t   26  in  t h e  

d i r e c t i o n   of  r o t a t i o n   27,  the  r a d i a l   d i s t a n c e   28  between  t h e  

c i r c u m f e r e n c e   9  of  the  r o t o r   6  and  the  i nne r   s i d e   of  the  wal l   29 

of  the  c a s i n g   i n c r e a s e s   g r a d u a l l y   t o   the  po in t   (in  t h i s   c a s e  

the  same  p o i n t   26)  at  which  the  space  l eads   t a n g e n t i a l l y   away 

from  the  r o t o r ,   i . e .   the  l i n e   I - I   in  Fig .   2  where  the  d i f f u s e r   3 

b e g i n s .  

Each  of  the  p a s s a g e s   1C  in  the  r o t o r   6  w i l l   at  any  p o i n t  

du r ing   the  r o t a t i o n   of  the  r o t o r   e j e c t   powder  i n to   the  space  25 

in  an  e s s e n t i a l l y   t a n g e n t i a l   d i r e c t i o n   so  t h a t   the  i n i t i a l   f l o w  

of  powder  which  is  e n t r a i n e d   from  po in t   26  in  the  d i r e c t i o n   27 

of  the  r o t o r   6  g r a d u a l l y   i n c r e a s e s   in  volume.  L i t t l e   v e l o c i t y  

is  l o s t   by  the  powder  on  i t s   way  t h rongh   the  space  2 5 .  

At  the   moment  when  the  powder  r eaches   the  d i f f u s e r   3  i t  

l e aves   the   space  25  and,  as  appears   from  the  d rawing ,   the  c r o s s -  

s e c t i o n   of  the  d i f f u s e r   is  at  t h a i   po in t   e s s e n t i a l l y   r e c t a n g u l a r  

(see  Fig.   1),  whereas   at  the  end  of  the  d i f f u s e r   (at  the  l e v e l  

of  the  f l a n g e   30)  the  c r o s s - s e c t i o n   is  l a r g e r   and  c i r c u l a r .  

This  t r a n s i t i o n   a n d ' t h e   f l ange   30  serve  to  connect   the  pump  a s  

a p p a r a t u s   for   the  supply   of  powder.  In  the  d i f f u s e r   the  v e l o c i t y  

of  the  p a r t i c l e s   d e c r e a s e s   and  the  p r e s s u r e   of  the  gas  e n t r a i n e d  

with  the  p a r t i c l e s   i n c r e a s e s .  

Fig.   3  is  a  very  d iag rammat ic   r e p r e s e n t a t i o n   of  a  c r o s s -  

s e c t i o n ,   comparab le   with  Fig.   2,  of  a  d o u b l e - a c t i n g   pump  a c c o r d i n g  

to  the  i n v e n t i o n .  



The  r o t o r   31  aga in   compr i ses   a  disc  which  is  r o t a t a b l y  

mounted  on  b e a r i n g s   around  a  sha f t   in  a  c a s i n g .  I n  a d d i t i o n  t o  

wal ls   which  run  p a r a l l e l   to  the  d i sc ,   the  cas ing   comprises   two 

wal ls   32  and  33  which  are  complementary  and  each  su r round   t h e  

r o t o r   31  for  180°.  In  t h i s   way  the  r o t o r   31  and  the  wal l   32 

e n c l o s e  a   space  34  which  d i v e r g e s   in  the  d i r e c t i o n   of  r o t a t i o n  

35  and  which  at  36  j o i n t s   with  a  d i f f u s e r   37  and  the  r o t o r   31 

and  wall   33  enc lo se   a  space  38  which  d i v e r g e s   in  the  d i r e c t i o n  

of  r o t a t i o n   35  and  which  at  39  j o i n t s   wi th   a  d i f f u s e r   40 .  

Seen  along  the  c i r c u m f e r e n c e   of  the  r o t o r ,   the  space  34  b e g i n s  

where  the  space  38  ends  and  vice   v e r s a .  

The  r o t o r   31  has  a  c e n t r a l   powder  i n l e t   41  and  two  r a d i a l  

pa s sages   42  and  43  which  in  t u rn   e j e c t   powder  (and  gas)  in to   t h e  

space  34  and  38,  r e s p e c t i v e l y ,   dur ing   r o t a t i o n   of  the  r o t o r .  

I t   w i l l   be  c l e a r   t h a t ,   p r o v i d e d   the  two  ha lves   of  the  c a s i n g  

are  i d e n t i c a l   in  de s ign ,   f l u c t u a t i o n s   in  the  flow  of  powder  o r ,  

for  example,  d e l i b e r a t e   v a r i a t i o n s   in  the  speed  of  the  r c t o r   w i l l  

be  n o t i c e a b l e   in  a  p e r f e c t l y   i d e n t i c a l   manner  at  the  o u t l e t s   o f  

the  d i f f u s e r s   37  and  40 .  

F i n a l l y ,   F i g .  4   d e p i c t s   a  s i n g l e - a c t i n g   pump  of  which  t h e  

r o t o r   44  has  four   r a d i a l   pa s sages   45  and  of  which  the  cas ing   46 

is  p r o v i d e d   with  a  number  of  g a s - s u p p l y   nozz les   48  wh ich  

t a n g e n t i a l l y   i s s u e   i n to   the  space  47  between  cas ing  and  r o t o r .  

The  gas  i n t r o d u c e d   in to   the  space  47  through  these   n o z z l e s  

48  is  a c c e l e r a t e d   in  s a id   space  under  the  i n f l u e n c e   of  t h e  

powder  which  is  e j e c t e d   i n to   the  space  47  by  the  r o t o r   44.  The 

gas  may  be  drawn  in  by  the  space  47  or  be  i n j e c t e d   into  i t   a t  

the  r e q u i r e d   i n i t i a l   v e l o c i t y .   By  c o n t r o l l i n g   the  q u a n t i t y   o f  

gas  and/or   the  v e l o c i t y   of  the  gas,  i n f l u e n c e   may  be  e x e r t e d  

on  the  p r e s s u r e   and /o r   the  v e l o c i t y   of  the  gas/powder  m i x t u r e  

l e a v i n g   the  d i f f u s e r   49.  A l t e r n a t i v e l y ,   the  q u a n t i t y   of  gas  

and/or   the  v e l o c i t y   of  the  gas  may  be  adapted   t o  t h e   r o t a t i o n a l  

v e l o c i t y   of  the  r o t o r   4 4 .  



I t   w i l l   be  e v i d e n t   t h a t   many  v a r i a t i o n s   are  p o s s i b l e   in  t h e  

shape  of  the  r o t o r ,   the  shape  and  number  o f - t h e   r a d i a l   p a s s a g e s  
t h e r e i n   ( the   r o t o r   may,  for  example,   c o n s i s t   of  two  d i scs   b e t w e e n  

which  the  r a d i a l   p a s s a g e   c o m p r i s e s   a  s i n g l e   s l o t )   as  wel l   as  i n  

the  shape  and  c r o s s - s e c t i o n   of  the  space  between  the  r o t o r   a n d  

the  c a s i n g .   The  feed  and  d r i ve   of  the  pump  shown  may,  of  c o u r s e ,  

a lso   be  e f f e c t e d   in  a  d i f f e r e n t   m a n n e r .  



1.  A  c e n t r i f u g a l   pump  for   the  i n t r o d u c t i o n   of  powder  i n to   a  

p r e s s u r i z e d   space ,   compr i s ing   an  i n l e t   a n d  a  r o t o r ,   the  i n l e t  

l e a d i n g   to  the  c en t r e   of  the   r o t o r   and  the  r o t o r   having   one  o r  

more  e s s e n t i a l l y   r a d i a l   p a s sages   normal  to  the  axis   of  r o t a t i o n  

which  p a s s a g e s   communicate  with  the  sa id   i n l e t   and  are  open  a t  

t h e i r   outward  e x t r e m i t y ,   c h a r a c t e r i z e d   in  t h a t   the  r o t o r   i s  

s u r r o u n d e d   by  a  cas ing   of  which  the  r a d i a l   d i s t a n c e   to  t h e  

r o t o r   i n c r e a s e s   in  the  d i r e c t i o n   of  r o t a t i o n   to  a  p o i n t   a t  

which  the  cas ing   l e a d s  a w a y   from  the  r o t o r   in  a  t a n g e n t i a l  

d i r e c t i o n .  

2.  A  pump  as  c la imed  in  claim  1,  c h a r a c t e r i z e d   in  t h a t   t h e  

c a s i n g   is  p r o v i d e d   with  one  or  more  gas  i n l e t s   t a n g e n t i a l l y  

i s s u i n g   i n to   the  space  around  the  r o t o r .  

3.  A  pump  as  c la imed  in  claim  1  or  2,  c h a r a c t e r i z e d   in  t h a t  

some  c l e a r a n c e   is  l e f t   between  the  c a s ing   and  the  l a t e r a l   f a c e s  

of  the  r o t o r ,   in to   which  c l e a r a n c e   gas  i n l e t s   i s s u e .  

4.  A  pump  as  c la imed  in  claim  1,  2  or  3,  c h a r a c t e r i z e d   in  t h a t  

the  sa id   ca s ing   c o n s i s t s   of  two  i d e n t i c a l   ha lves   each  s u r r o u n d i n g  

h a l f   of  the  r o t o r   and  of  which  cas ing   h a l f   the  r a d i a l   d i s t a n c e  

to  the  r o t o r   i n c r e a s e s   in  equal   manner  up  to  the  po in t   whe re  

the  ca s ing   h a l f   leads   t a n g e n t i a l l y   away  from  the  r o t o r .  

5.  A  pump  as  c la imed  in  claim  1,  2,  3  or  4,  c h a r a c t e r i z e d   i n  

t h a t   the  p a r t   or  each  pa r t   of  the  ca s ing   l e a d i n g   t a n g e n t i a l l y  

away  from  the  r o t o r   is  des igned   as  a  d i f f u s e r .  

6.  A  method  for  the  p a r t i a l   combust ion   of  p u l v e r u l e n t   s o l i d  

fue l   at  e l e v a t e d   p r e s s u r e ,   c h a r a c t e r i z e d   in  tha t   the  powder  i s  

passed   to  the  r e a c t o r   for  p a r t i a l   combust ion  e i t h e r   d i r e c t l y   o r  

via  an  i n t e r m e d i a t e   v e s s e l   t h rough   a  c e n t r i f u g a l   pump  as  c l a i m e d  

in  any  one  of  the  p r e c e d i n g   c l a i m s .  



7.  An  a p p a r a t u s   for   the  p a r t i a l   combus t ion   of  p u l v e r u l e n t   s o l i d  

f u e l   at  e l e v a t e d   p r e s s u r e ,   compr i s ing   a  r e a c t o r   i n t o  w h i c h  o n e  

or  more  b u r n e r s   debouch,   c h a r a c t e r i z e d   in  t h a t   the  b u r n e r ( s )   i s  

( a r e )   c o n n e c t e d ,   e i t h e r   d i r e c t l y   or  via   an  i n t e r m e d i a t e   v e s s e l ,  

to  a  pump  as  c l a imed   in  any  one  of  c la ims   1 - 5 .  

8.  An  a p p a r a t u s   as  c l a imed   in  c la im  7,  in  which  two  b u r n e r s   a r e  

a r r a n g e d   d i a m e t r i c a l l y   o p p o s i t e   each  o t h e r ,   c h a r a c t e r i z e d   in  t h a t  

the   b u r n e r s   are  c o n n e c t e d   to  a  pump  as  c l a i m e d   in  c la im  4 .  










	bibliography
	description
	claims
	drawings
	search report

