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©  Pulsed-voltage  source  for  gas-cleaning  electrofil- 
ters  comprising  a  step-up  transformer  (5),  whose 
primary  winding  (4)  is  connected,  through  a  thyristor 
regulator  (1),  to  a  sinusoidal  voltage  source.  To  the 
controlling  inputs  (17)  of  the  thyristor  regulator  (1)  is 
connected  the  output  of  a  control  unit  (16),  the  input 
of  which  is  connected  to  a  transmitter  (26)  of  electric 
parameters  of  the  gas-cleaning  electrofilter.  The 
transmitter  (26)  is  connected  to  the  corona  and  re- 
ceiving  electrodes  (12,  14)  of  the  electrofiltor  (13). 
The  source  comprises  a  rectifying  bridge  (7)  whose 
inputs  are  connected  to  the  secondary  winding  (6)  of 
the  step-up  transformer  (5),  whereas  the  first  and  the 
second  outputs  are  connected  to  the  electrodes  (12, 
14)  of  the  electrofilter  (13),  as  well  as  a  capacitor 
(18),  the  first  input  of  which  is  connected,  through  a 
choke  coil  (19)  and  an  electronic  switch  (20)  inter- 
connected  in  series,  to  the  corona  electrode  (12)  of 
the  electrofilter  (13),  whereas  the  second  output  is 
connected  to  the  receiving  electrode  (14)  of  the 
electrofilter  (13).  The  electronic  switch  (20)  is  shunt- 
ed  by  an  oppositely  connected  rectifier  (21).  The 
output  power  contact  (23)  and  the  controlling  input 
(24)  of  the  electronic  switch  (20)  are  connected  to  a 
pulse  generator  (25). 
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-  PULSB  VOLTAGE  SUPPLY  FOR  jSLSCTKOSTATIC  P R 3 C I P I T A T O R S  

F i e l d   of  the   I n v e n t i o n  

The  i n v e n t i o n   r e l a t e s   to  t he   a r e a   of  e l e c t r i c   g a s  

c l e a n i n g ,   and  more  s p e c i f   i c a l l y .   to  p u l s e   v o l t a g e   s u p p l i e s  

c  f o r   e l e c t r o s t a t i c   p r e c i p i t a t o r s .  

P r i o r   A r t  

W i d e l y   known  in  the   a r t   i s   a  p u l s e   v o l t a g e   s u p p l y  

f o r   e l e c t r o s t a t i c   p r e c i p i t a t o r s   ( K . P o r l e   et  a l .  

I n t e r n a t i o n a l   C o n f e r e n c e   on  S l e c t r o s t a t i c   P r e c i p i -  
10  t a t i o n ,   No.  1 2 - 1 5 ,   1 9 8 4 ,   K y o t o ,   J a p a n ,   p.  7 7 ) ,   c o m p r i s i n g  

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

a  s t e p - u p   t r a n s f o r m e r ,   t he   p r i m a r y   w h e r e o f   i s   c o n n e c t e d  

to  t he   t h y r i s t o r   c o n t r o l l e r ,   w i t h   a  v o l t a g e   s e n s o r  

c o n n e c t e d   to  t h e   c o r o n a - f o r m i n g   and  p r e c i p i t a t i n g   e l e c t r o -  

15  d e s .   The  o u t p u t   of  the   v o l t a g e   s e n s o r   i s   c o n n e c t e d   t o  

t h e   i n p u t   of  a  c o n t r o l   u n i t ,   the   o u t p u t s   w h e r e o f   a r e  

c o n n e c t e d   to  the   t h y r i s t o r   g a t e s   in   the   t h y r i s t o r   c o n t -  

r o l l e r .   The  s e c o n d a r y   of  t h e   s t e p - u p   t r a n s f o r m e r   d r i v e s  

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

20  a  c a p a c i t o r ,   t he   f i r s t   l e a d   w h e r e o f   i s   c o n n e c t e d   to   t h e  

p r e c i p i t a t o r 1   s  c o r o n a - f o r m i n g   e l e c t r o d e   v i a   c o n n e c t e d  

in  s e r i e s   e l e c t r o n i c   key  and  f i r s t   c h o k e ,   w i t h   t h e  

e l e c t r o n i c   key  s h u n t e d   by'  c o n n e c t e d   in  s e r i e s   g a t e   o f  

o p p o s i t e   p o l a r i t y   and  s e c o n d   c h o k e .   The  s e c o n d   l e a d   o f  

25  t h e   c a p a c i t o r   i s   c o n n e c t e d   to  t he   p r e c i p i t a t i n g   e l e c t r o d e .  

The  o u t p u t s   of  a  p u l s e   g e n e r a t o r   a r e   c o n n e c t e d   to  t h e  

h e a v y - d u t y   t e r m i n a l   end  to  the   c o n t r o l   i n p u t   of  t h e  

e l e c t r o n i c   k e y .  

The  r e p e t i t i o n   r a t e   of  p u l s e s   f r o m   t he   g e n e r a t o r  

30  c o n n e c t e d   to   the  h e a v y - d u t y   t e r m i n a l   and  to  the   c o n t r o l  

i n p u t   of  the   e l e c t r o n i c   key  i s   p r e s e t   f o r   e ach   gas   c l e a -  

n i n g   p r o c e s s   i n d i v i d u a l l y ,   d e p e n d i n g   on  the   p r o p e r t i e s  
of  t he   d u s t   b e i n g   p r e c e p i t a t e d .   The  p u l s e   s u p p l y   f u r t h e r  

c o m p r i s e s   a  r e s i s t o r   w i t h   t he   f i r s t   l e a d   t h e r e o f   c o n n e c t e d  

35   to   t h e   o u t p u t   of  the   b r i d g e   r e c t i f i e r   and  w i t h   the   s e c o n d  
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l e a d   t h e r e o f   c o n n e c t e d   to  a  l e a d   of  t h e   f i r s t   c h o k e   c o n -  

n e c t e d   to  t he   e l e c t r o n i c   k e y .  

At  an  e n a b l e d   e l e c t r o n i c   key  the   v o l t a g e   a c r o s s  

t h e   p r e c i p i t a t o r   e l e c t r o d e s   i s   a p p r o x i m a t e l y   e q u a l   t o  

5  t h e   v o l t a g e   of  c o r o n a   d i s c h a r g e   i n i t i a t i o n .  

The  c a p a c i t o r   c o n n e c t e d   a c r o s s   the   b r i d g e   r e c t i f i e r  

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

i s   s e t   by  t h e   t h y r i s t o r   c o n t r o l l e r ,   w h i c h   r e c e i v e s   a 

s i g n a l ,   as   s p e c i f i e d   by  the   p r e c i p i t a t o r   p r o c e s s ,   f r o m  

.q  t h e   o u t p u t   of  t he   c o n t r o l   u n i t .   E n a b l i n g   the  e l e c t r o n i c  

key   i n i t i a t e s   an  o s c i l l a t o r y   p r o c e s s   in  t he   c a p a c i t o r  

p r e c i p i t a t o r - c h o k e   n e t w o r k ,   w h e r e i n   t h e   t i m e   d e p e n d e n c e  

Df  the   v o l t a g e   a c r o s s   the   p r e c i p i t s t o r   e l e c t r o d e s   i s  

d e t e r m i n e d   by  t he   p r e c i p i t a t o r   and  c h o k e   e l e c t r i c   p a r a -  

15  m e t e r s ,   so  t h a t   t h i s   v o l t a g e   e x c e e d s   t he   v o l t a g e   a c r o s s  

t h e   c a p a c i t o r .   As  a  r e s u l t ,   a.  b e l l - s h a p e d   p u l s e   is   d e v e -  

l o p e d   a c r o s s   the   p r e c i p i t a t o r .   A f t e r   t he   e l e c t r o n i c  

k e y   i s   d i s a b l e d   t he   v o l t a g e   a c r o s s   t h e   e l e c t r o d e s   d r o p s  

o f f   to  t he   c o r o n a   v o l t a g e .   T h i s   b e l l - s h a p e d   w a v e f o r m  

2q  of   t h e   s u p p l y   v o l t a g e   e l i m i n a t e s   c o r o n a   b a c k f i r i n g ,  

l i a b l e   to  be  g e n e r a t e d   when  p r e c i p i t a t i n g   d u s t   of  a  s p e -  
c i f i c   e l e c t r i c   c o n d u c t i v i t y   o v e r   10  Ohm»m  ( h i g h -  

r e s i s t a n c e   d u s t ) .   H o w e v e r ,   a  p u l s e   s u p p l y   v o l t a g e   r e d u c e s  

t h e   mean  v o l t a g e   d r o p   a c r o s s   t h e   p r e c i p i t a t o r   e l e c t r o d e s .  

2c  As  i s   known,   the   e f f i c i e n c y   Df  p r e c i p i t a t i o n   i s  

d e t e r m i n e d   by  the  mean  v o l t a g e   a c r o s s   t h e   p r e c i p i t a t o r ,  
and  t h e r e f o r e   a  l o w e r   mean  v o l t a g e   r e d u c e s   the   e f f i c i e n c y  
of   d u s t   p r e c i p i t a t i o n   and  the   e f f i c i e n c y   of  d u s t   g a t h e r i n g  

by  t he   p r e c i p i t a t i n g   e l e c t r o d e s .   When  c l e a n i n g   g a s e s  
30  of   h i g h - r e s i s t a n c e   d u s t ,   the   ma in   m e c h a n i s m   r e d u c i n g  

t h e   e f f i c i e n c y   oi'  c h a r g i n g   and  p r e c i p i t a t i n g   the  d u s t  

p a r t i c l e s   i s   c o r o n a   b a c k f i r e   a t   the   p r e c i p i t a t i n g   e l e c t r o d e .  

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

b a c k f i r e   and  t h u s   makes   i t   p o s s i b l e   to   i n t e n s i f y   t h e  
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p r o c e a s   of  d u s t   p a r t i c l e s   c h a r g i n g   and  p r e c i p i t a t i o n   o n  

t h e   p r e c i p i t a t i o n   e l e c t r o d e .  

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

e l e c t r i c   r e s i s t i v i t y   b e l o w   "io"  Ohms»m  ( m e d i u m - r e s i s t a n c e  

5  d u s t )   a  low  mean  v o l t a g e   a c r o s s   t he   p r e c i p i t a t o r   e l e c t r o -  

d e s   due  to  b e l l - s h a p e d   p u l s e   w a v e f o r m s   l e a d s   tD  a  l o w  

v e l o c i t y   of  c h a r g e d   p a r t i c l e   d r i f t   to  t he   p r e c i p i t a t i n g  

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

of  t h e   p r e c i p i t a t o r ,   d e s p i t e   the   p a r t i c l e s   a c q u i r i n g  

10  a  h i g h e r   c h a r g e   due  tD  p u l s e   p o w e r   s u p p l y .  

D i s c l o s u r e   of  t h e   I n v e n t i o n  

T h i s   i n v e n t i o n   i s   to  p r o v i d e   a  p u l s e   v o l t a g e   s u p p l y  
f o r   e l e c t r o s t a t i c   p r e c i p i t a t o r s ,   t he   d e s i g n   c o n f i g u r a t i o n  

w h e r e o f ,   by  i n c r e a s i n g   t h e   mean  v o l t a g e ,   would   i m p r o v e  

15  t h e   e f f i c i e n c y   of  g a s   c l e a n i n g   in   e l e c t r o s t a t i c   p r e c i p i -  

t a t o r s .  

T h i s   is   a c h i e v e d   by  t h a t   in   t he   p u l s e   v o l t a g e   s u p p l y  

f o r   e l e c t r o s t a t i c   p r e c i p i t a t o r s ,   c o m p r i s i n g   a  s t e p - u p  

t r a n s f o r m e r   w i t h   t he   p r i n i a r y   t h e r e o f   c o n n e c t e d   to  a  s i n e  

20  v o l t a g e   s u p p l y   v i a   a  b h y r i s t o r   c o n t r o l l e r ,   a  c o n t r o l  

u n i t   w i t h   t he   o u t p u t s   t h e r e o f   c o n n e c t e d   to  the   t h y r i s t o r  

g a t e s   in   t h e   t h y r i s t o r   c o n t r o l l e r ,   a  p r e c i p i t a t o r   p a r a -  
m e t e r s   s e n s o r   w i t h   t h e   i n p u t s   t h e r e o f   c o n n e c t e d   to   t h e  

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

25  e l e c t r o s t a t i c   p r e c i p i t a t o r   and   w i t h   t h e   o u t p u t   t h e r e o f  

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

r e c t i f i e r   w i t h   t h e   i n p u t s   t h e r e o f   c o n n e c t e d   to   t h e  

s e c o n d a r y   of  t he   s t e p - u p   t r a n s f o r m e r   and  w i t h   t h e   f i r s t  

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

30  t h e   c o r o n a - f o r m i n g   and  p r e c i p i t a t i n g   e l e c t r o d e s ,   a  c a p a -  

c i t o r   w i t h   t he   f i r s t   l e a d   t h e r e o f   c o n n e c t e d   v i a   c o n n e c t e d  

in   s e r i e s   c h o k e   and  e l e c t r o n i c   key   s h u n t e d   "by  an  o p p o s i t e  

c o n n e c t e d   g a t e   to   t h e   c o r o n a - f o r m i n g   e l e c t r o d e   o f   t h e  

e l e c t r o s t a t i c   p r e c i p i t a t o r   and   w i t h   the   s e c o n d   l e a d   t h e r e o f  
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c o n n e c t e d   to  the   p r e c i p i t a t i n g   e l e c t r o d e   of  the   e l e c t r o -  

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

t h e r e o f   c o n n e c t e d   to  a  h e a v y - d u t y   c o n t a c t   t e r m i n a l   a n d  

to  t he   c o n t r o l   i n p u t   ef  t he   e l e c t r o n i c   k e y ,   a c c o r d i n g  

c  t o   t h e   i n v e n t i o n   the   o u t p u t s -   of  t he   b r i d g e   r e c t i f i e r  

a r e   d i r ' e c t l y   c o n n e c t e d   to  the   c o r o n a - f o r m i n g   and  p r e c i -  

p i t a t i n g   e l e c t r o d e s   of  the   e l e c t r o s t a t i c   p r e c i p i t a t o r .  

@Ihe  use  of  t h i s   i n v e n t i o n   a l l o w s   i m p r o v e m e n t   of  g a s  

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

10  b e l o w   1O"  ohm.m  ( m e d i u m - r e s i s t a n c e   d u s t )   by  i n c r e a s i n g  

t h e   mean  v o l t a g e   a c r o s s   t he   e l e c t r o s t a t i c   p r e c i p i t a t o r  

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

e l e c t r o d e s .  

B r i e f   D e s c r i p t i o n   of  t he   A c c o m p a n y i n g   D r a w i n g s  

1^  Ihe   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in  g r e a t e r  

d e t a i l ,   w i t h   r e f e r e n c e   to   s p e c i f i c   e m b o d i m e n t s   t h e r e o f  

and  to   the   a c c o m p a n y i n g   d r a w i n g s ,   w h e r e i n :  

P i g .   1  shows   the   b l o c k   d i a g r a m   of  t h e   p u l s e   v o l t a g e  

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

20  i n v e n t i o n ;  

F i g .   2a  shows  a  p l o t   of  t he   v o l t a g e   a t   the   o u t p u t  

of  the   s i n e   v o l t a g e   s u p p l y   as  a  f u n c t i o n   of  t i m e ;  

P i g .   2b  shows   the  v o l t a g e   a c r o s s   t h e   e l e c t r o d e s   o f  

t h e   e l e c t r o s t a t i c   p r e c i p i t a t o r   as  a  f u n c t i o n   of  t i m e ;  

25  P i g .   2c  shows   a  p l o t   Df  the   o u t p u t   v o l t a g e   of  t h e  

c o n t r o l   u n i t   as   a  f u n c t i o n   of  t i m e ;  

.  P i g .   2d  shows   a  p l o t   of  the   o u t p u t   v o l t a g e   of  t h e  

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

P r e f e r r e d   E m b o d i m e n t  

7q  The  p u l s e   v o l t a g e   s u p p l y   f o r   e l e c t r o s t a t i c   p r e c i p i t a -  

t o r s   c o m p r i s e s   t h y r i s t o r   c o n t r o l l e r   1  ( F i g .   1)  d e s i g n e d  

w i t h   two  t h y r i s t o r s   2 ,3   in  p a r a l l e l - o p p o s i t i o n   c o n n e c t i o n ,  

T h y r i s t o r   c o n t r o l l e r   1  i s   c o n n e c t e d   to  t he   f i r s t   t e r m i n a l  

of  p r i m a r y   4  Df  s t e p - u p   t r a n s f o r m e r   5»  P r i m a r y   4  of  s t e p -  

35  up  t r a n s f o r m e r   4  has  i t s   f i r s t   t e r m i n a l   c o n n e c t e d   to  a  
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s i n e   v o l t a g e   s u p p l y   ( n o t   shown  in  the   F i g u r e )   v i a   t h y -  

r i s t o r   c o n t r o l l e r   1  and  i t s   s e c o n d   t e r m i n a l   d i r e c t l y  

c o n n e c t e d   to  t h i s   s i n e   v o l t a g e   s u p p l y .   S e c o n d a r y   6  o f  

s t e p - u p   t r a n s f o r m e r   5  i s   c o n n e c t e d   to  the   i n p u t s   o f  

5  b r i d g e   r e c t i f i e r   7  c o m p r i s i n g   d i o d e s   8 , 9 , 1 0 , 1 1 .   T h e  

f i r s t   o u t p u t   ( n e g a t i v e   t e r m i n a l )   of  b r i d g e   r e c t i f i e r   7  

i s   c o n n e c t e d   d i r e c t l y   to  c o r o n a - f o r m i n g   e l e c t r o d e   1 4  

of  e l e c t r o s t a t i c   p r e c i p i t a t o r   13,   w i t h   p r e c i p i t a t i n g  

e l e c t r o d e   14  t h e r e o f   c o n n e c t e d   to  common  bus   15.  T h e  

10  s e c o n d   o u t p u t   ( p o s i t i v e   t e r m i n a l )   of  b r i d g e   r e c t i f i e r   7  

13  c o n n e c t e d   to  common  bus  15.  The  p u l s e   v o l t a g e   s u p p l y  

f u r t h e r   c o m p r i s e s   c o n t r o l   u n i t   16  of  g e n e r a l l y   k n o w n  

d e s i g n   (T .M.   A . A l i e v .   " A g r e g a t i   p i t a n i y a   e l e k t r o f   i l t r o v "  

( E l e c t r o s t a t i c   P r e c i p i t a t o r   P o w e r   S u p p l i e s ) ,   M o s c o w ,  

15  S n e r g o i z d a t   P u b l i s h e r s ,   1 9 8 1 ,   pp.   5 3 - 6 0 .   In   R u s s i a n ) .  

The  o u t p u t   of  c o n t r o l   u n i t   16  i s   c o n n e c t e d   j;o  g a t e s   1 7  

of  t h y r i s t o r s   2 , 3   in  t h y r i s t o r   c o n t r o l l e r   1.  The  p u l s e  

v o l t a g e   s u p p l y   y e t   f u r t h e r   c o m p r i s e s   c a p a c i t o r   18  w i t h  

t h e   f i r s t   l e a d   t h e r e o f   c o n n e c t e d   v i a   a  n e t w o r k   of  c o n -  

20  n e c t e d   in  s e r i e s   f i r s t   c h o k e   19  and  e l e c t r o n i c   key  2 0  

to   c o r o n a - f o r m i n g   e l e c t r o d e   12  of  e l e c t r o s t a t i c   p r e c i p i -  

t a t o r   13»  w i t h   e l e c t r o n i c   key  20  s h u n t e d   by  c o n n e c t e d  

i n   o p p o s i t i o n   to  i t   g a t e   21  and  s e c o n d   c h o k e   22.   T h e  

s e c o n d   l e a d   of  c a p a c i t o r   18  i s   c o n n e c t e d   to  common  bus   1 5 ,  

2c-  The  o u t p u t s   of  p u l s e   g e n e r a t o r   25  a r e   c o n n e c t e d  

to  the   t e r m i n a l   of  h e a v y - d u t y   .  c o n t a c t   23  and  to  c o n t r o l  

i n p u t   24  of  e l e c t r o n i c   key  19.  The  r e p e t i t i o n   r a t e   o f  

p u l s e   g e n e r a t o r   25  i s   p r e s e t   i n d i v i d u a l l y   f o r   e a c h   d u s t  

p r e c i p i t a t i o n   p r o c e s s ,   a c c o r d i n g   to  t he   p r o p e r t i e s  

30  of  t he   d u s t   b e i n g   p r e c i p i t a t e d .   The  p u l s e   r e p e t i t i o n   r a t e  

r e m a i n s   a p p r o x i m a t e l y   c o n s t a n t   d u r i n g   t h e   e n t i r e   p r o -  

c e s s .  

The  p u l s e   v o l t a g e   s u p p l y   c o m p r i s e s   v o l t a g e   s e n s o r   2 6  

s e r v i n g   as  a  s e n s o r   of  t he   e l e c t r i c   p a r a m e t e r s   of  t h e  
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e l e c t r o s t a t i c   p r e c i p i t a t o r   and  d e s i g n e d   as   a  v o l t a g e  

d i v i d e r   w i t h   r e s i s t o r s   27,   28  c o n n e c t e d   in  p a r a l l e l  

to   e l e c t r o s t a t i c   p r e c i p i t a t o r   13.  The  f i r s t   l e a d   o f  

v o l t a g e   s e n s o r   26  i s   c o n n e c t e d   to  c o r o n a - f o r m i n g   e l e c -  

5  t r o d e   12  of  e l e c t r o s t a t i c   p r e c i p i t a t o r   13,  the   s e c o n d  

l e a d   i s   c o n n e c t e d   to  common  bus   15,   w i t h   s e n s o r   2 6  

o u t p u t   c o n n e c t e d   to   t h e   i n p u t   of  c o n t r o l   u n i t   1 6 .  

The  p u l s e   v o l t a g e   s u p p l y   fo*   e l e c t r o s t a t i c   p r e c i p i -  

t a t o r s   f u n c t i o n s   as  f o l l o w s .  

10  V o l t a g e   U.  ( F i g .   2a)  f r o m   a  s i n e   v o l t a g e   s u p p l y  

( n o t   shown)   i s   a p p l i e d   tD  p r i m a r y   4  ( P i g ,   1)  of  s t e p - u p  

t r a n s f o r m e r   5  v i a   t h y r i s t o r   c o n t r o l l e r   1.  The  v o l t a g e  

f r o m   t he   t e r m i n a l s   of  s e c o n d a r y   6  of  s t e p - u p   t r a n s f o r m e r   5  

i s   a p p l i e d   to   the  i n p u t   of  b r i d g e   r e c t i f i e r   7,  t h e   o u t p u t  

15  v o l t a g e   w h e r e o f   f e a t u r e s   an  a m p l i t u d e   and  f r e q u e n c y   d e t e r -  

m i n e d   by  the   p r o p e r t i e s   ( s p e c i f i c   r e s i s t i v i t y )   Df  t h e   d u s t  

b e i n g   p r e c i p i t a t e d   by  e l e c t r o d e s   12  and  14  of  e l e c t -  

r o s t a t i c   p r e c i p i t a t o r   13.   The  o u t p u t   s i g n a l   of  v o l t a g e  

s e n s o r   26  c a r r i e s   d a t a   on  p r o c e s s e s   t a k i n g   p l a c e   i n  

20  e l e c t r o s t a t i c   p r e c i p i t a t o r   13,   such   as  c o r o n a   d i s c h a r g e  

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

to   t he   p r e c i p i t a t i n g   e l e c t r o d e ,   p r e c i p i t a t i o n   of  d u s t  

p a r t i c l e s   on  t h i s   l a t t e r ,   to  t he   i n p u t   of  c o n t r o l   u n i t   1 6 .  

V o l t a g e   p u l s e s   U ^   ( P i g .   2c)  f r o m   t he   o u t p u t   o f  

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

c o n t r o l l e r   1,  w i t h   the   a l g o r i t h m   of  t h e   p u l s e   s e q u e n c e  
d e p e n d e n t   on  t he   p r o c e s s e s   t a k i n g   p l a c e   in  e l e c t r o s t a t i c  

p r e c i p i t a t o r   13  ( P i g .   1)  and  d e t e r m i n i n g   the   f i r i n g   a n g l e  
of  t h y r i s t o r s   2 , 3   in  t h y r i s t o r   c o n t r o l l e r   1.  As  a  r e s u l t ,  

30  f i r i n g   t h y r i s t o r s   2 , 3   of  t h y r i s t o r   . c o n t r o l l e r   1  a t   t h e  

m o m e n t   of  t i m e   tQ,   v o l t a g e .   U.  ( P i g .   2a)   t r a n s f o r m e d   b y  

s t e p - u p   t r a n s f o r m e r   5  ( P i g .   1)  and  r e c t i f i e d   by  b r i d g e   r e c -  
t i f i e r   7  c h a r g e s   t he   e q u i v a l e n t   c a p a c i t a n c e   b e t w e e n   t h e  

c o r o n a   - f o r m i n g   e l e c t r o d e   12  and  p r e c i p i t a t i n g   e l e c t r o d e   1 4  
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of   e l e c t r o s t a t i c   p r e c i p i t a t o r   13.  At  a  d i s a b l e d   e l e c t r o n i c  

key  20 ,   v o l t a g e   U2  ( P i g .   2b)  a c r o s s   e l e c t r o d e s   12,  1 4  

of  e l e c t r o s t a t i c   p r e c i p i t a t o r   13  ( F i g .   1)  f e a t u r e s   a 

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

5  v o l t a g e   a m p l i t u d e   ( F i g .   2b)  e q u a l   to  t w i c e   t he   f r e q u e n c y  

of  the   s i n e   v o l t a g e   IL  ( F i g .   2a)  and  a p p r o x i m a t e l y   1 . 4 5  

r i p p l e   a m p l i t u d e   ( F i g .   2 b ) .  

V o l t a g e   U2  ( F i g .   2b)  i s   m a i n t a i n e d   at   a  l e v e l ,  

c o r r e s p o n d i n g   to  b r e a k d o w n   of  t h e   i n t e r e l e c t r o d e   g a p  

10  in  e l e c t r o s t a t i c   p r e c i p i t a t o r   13  by  t h e   s i g n a l   a r r i v i n g  

f r o m   the   o u t p u t   of  c o n t r o l   u n i t   16  ( F i g .   1 ) .   C a p a c i t o r   1 8  

i s   c h a r g e d   v i a   g a t e   21  to  a  v o l t a g e   of  U.  m a g n i t u d e  

( F i g .   2a)  s i m u l t a n e o u s l y   w i t h   c h a r g i n g   t h e   i n t e r e l e c t -  

r o d e   c a p a c i t a n c e   of  e l e c t r o s t a t i c   p r e c i p i t a t o r   1 3 .  

^5  Wi th   e n a b l e d   e l e c t r o n i c   key  20  ( F i g .   1 ) ,   v o l t a g e  

p u l s e s   Ujp  ( ^ S »   2d)  a r r i v i n g   a t   t he   moment  t i m e   t .   f r o m  

t h e   o u t p u t   of  p u l s e   g e n e r a t o r   25  ( F i g .   1)  a t   t he   t e r m i n a l  

of  h e a v y - d u t y   c o n t a c t   23  and  at   c o n t r o l   i n p u t   24  o f  

e l e c t r o n i c   key  20  e s t a b l i s h   an  o s c i l l a t o r y   p r o c e s s   i n  

20  t h e   n e t w o r k   c a p a c i t o r   18  -  e l e c t r o d e s   12 ,   14  of  e l e c t r o -  

s t a t i c   p r e c i p i t a t o r   13,   t h i s   c a u s i n g   v o l t a g e   p u l s e s   I L  

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

to  be  s u p e r i m p o s e d   o n t o j p u l s e d   r e c t i f i e d   v o l t a g e   Uq»  a n d  

a p p l i e d   a c r o s s   e l e c t r o d e s   12,  14  of  e l e c t r o s t a t i c   p r e -  

2 r   c i p i t a t o r   1 3 .  

Due  to  c o r o n a - f o r m i n g   and  p r e c i p i t a t i n g   e l e c t r o d e s   1 2 ,  

14  ( F i g .   1)  of  e l e c t r o s t a t i c   p r e c i p i t a t o r   13  b e i n g   d i r e c t l y  

c o n n e c t e d   to  the   o u t p u t s   of  b r i d g e   r e c t i f i e r   7>  t h e  

mean  v a l u e   of  v o l t a g e   UQ  ( F i g .   2b)   a p p l i e d   to  e l e c t r o d e s   1 2 ,  

30  14  of  e l e c t r o s t a t i c   p r e c i p i t a t o r   13  is   i n c r e a s e d   by  a n  

i n c r e a s e d   a m p l i t u d e   Ua  ( F i g .   2 b )   of  t he   v o l t a g e .   T h i s  

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

v o l t a g e   p u l s e s   U.  and  to  a  h i g h e r   v e l o c i t y   of  d u s t   p a r -  
t i c l e   d r i f t   to  p r e c i p i t a t i n g   e l e c t r o d e   14  ( F i g .   1)  i n  
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e l e c t r o s t a t i c   p r e c i p i t a t o r   13«  As  a  r e s u l t ,   t he   e f f i c i e n c y  

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

b e l o w   1O"  Ohm»m  ( m e d i u m   r e s i s t a n c e   d u s t )   i s   i m p r o v e d .  

^he  use  of  t he   p u l s e   v o l t a g e   s u p p l y   f o r   e l e c t r o s t a t i c  

^  p r e c i p i t a t o r s   i m p r o v e s   the   e f f i c i e n c y   of  gas   c l e a n i n g ,  

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

t h e i r   s e r v i c e   l i f e ,   and  r e d u c e s   power   c o n s u m p t i o n .  

I n d u s t r i a l   A p p l i c a b i l i t y  
Hh i s   i n v e n t i o n   c an   be  a d v a n t a g e o u s l y   a p p l i e d   i n  

fO  t h h e r m a l   power   e n g i n e e r i n g ,   in  f e r r o u s   and  n o n - f e r r o u s  

m e t a l l u r g y ,   in   t h e   c h e m i c a l   i n d u s t r y ,   and  in  t he   c o n s t r u c -  

t i o n   m a t e r i a l   i n d u s t r y .  
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CLAIM 

A  p u l s e   v o l t a g e   s u p p l y   f o r   e l e c t r o s t a t i c   p r e c i p i t a t o r s ,  

c o m p r i s i n g   a  s t e p - u p   t r a n s f o r m e r   (5 )   w i t h   p r i m a r y   ( 4 )  

t h e r e o f   c o n n e c t e d   v i a   t h y r i s t o r   c o n t r o l l e r   (1)   tD  a  s i n e  

5  v o l t a g e   s u p p l y ,   c o n t r o l   u n i t   ( 1 6 )   w i t h   the   o u t p u t s   t h e -  

r e o f   c o n n e c t e d   to  t he   g a t e s   of  t h y r i s t o r s   2 , 3   in  t h y r i s t o r  

c o n t r o l l e r   ( 1 ) ,   an  e l e c t r o s t a t i c   p r e c i p i t a t o r   e l e c t r i c  

p a r a m e t e r s   s e n s o r   ( 2 6 )   w i t h   the   i n p u t s   t h e r e o f   c o n n e c t e d  

to  c o r o n a - f o r m i n g   e l e c t r o d e   ( 1 2 )   and  p r e c i p i t a t i n g   e l e c t r o -  

10  de  ( 1 4 )   of  e l e c t r o s t a t i c   p r e c i p i t a t o r   ( 1 3 )   and  w i t h   t h e  

o u t p u t   t h e r e o f   c o n n e c t e d   to  t h e   i n p u t   of  c o n t r o l   u n i t   ( 1 6 ) ,  

b r i d g e   r e c t i f i e r   (7)   w i t h   the   i n p u t s   t h e r e o f   c o n n e c t e d  

to  s e c o n d a r y   (6)   of  s t e p - u p   t r a n s f o r m e r   ( 5 )   and  w i t h  

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

15  to   c o r o n a - f o r m i n g   e l e c t r o d e   ( 1 2 )   and  to  p r e c i p i t a t i n g  

e l e c t r o d e   ( 1 4 )   of  e l e c t r o s t a t i c   p r e c i p i t a t o r   ( 1 3 ) ,   c a p a -  
c i t o r   ( 1 8 )   w i t h   t he   f i r s t   l e a d   t h e r e o f   c o n n e c t e d   v i a   a  
c o n n e c t e d   in  s e r i e s   n e t w o r k   of  c h o k e   ( 1 9 )   and  e l e c t r o n i c  

key  ( 2 0 )   s h u n t e d   by  o p p o s i t i o n   c o n n e c t e d   g a t e   (21 )   t o  

2.Q  c o r o n a - f o r m i n g   e l e c t r o d e   ( 1 2 ) ,   of  e l e c t r o s t a t i c   p r e c i p i t a t o r  

( 1 3 )   and  w i t h   t he   s e c o n d   l e a d   t h e r e o f   c o n n e c t e d   to  p r e -  

c i p i t a t i n g   e l e c t r o d e   ( 1 4 )   of  e l e c t r o s t a t i c   p r e c i p i t a t o r  

( 1 3 ) ,   p u l s e   g e n e r a t o r   ( 2 5 )   w i t h   the   o u t p u t s   t h e r e o f  

c o n n e c t e d   to  the  t e r m i n a l   of  h e a v y - d u t y   c o n t a c t   ( 2 3 )  

2p  and   to  c o n t r o l   i n p u t   ( 2 4 )   of  e l e c t r o n i c   key  ( 2 0 ) ,  

c h a r a c t e r i z e d   by  t h a t   the   o u t p u t s   o f  

b r i d g e   r e c t i f i e r   (7)  a r e   d i r e c t l y   c o n n e c t e d   to  c o r o n a -   " 
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