
J  

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

0 1 6 2   8 2 6  
1  

B 1  

00  Publication  number: 

EUROPEAN  PATENT  SPECIFICATION 

Int.  C!.4:  B  03  C  3/14,  B  03  C  3 /88  Date  of  publication  of  patent  specification:  13.01.88 

Application  number:  85850175.2 

Date  of  filing:  17.05.85 

A  device  for  additional  cleaning  of  dustladen  medium,  which  to  some  extent  has  already  been  cleaned 
in  an  electrostatic  presipitator. 

(73)  Proprietor:  Flakt  Aktiebolag 
Sickla  Alle  13 
S-13134Nacka(SE) 

(30)  Priority:  17.05.84  SE  8402658 

Date  of  publication  of  application: 
27.1  1.85  Bulletin  85/48 

Inventor:  Eneroth,  Jan-Mats 
Rojningsvagen  8 
S-351  51  Vaxjo  (SE) Publication  of  the  grant  of  the  patent: 

13.01.88  Bulletin  88/02 

Representative:  Lindblom,  Erik  J. 
Skordevagen  88 
S-122  35Enskede(SE) 

Designated  Contracting  States: 
AT  BE  CH  DE  FR  GB  IT  LI  NL  SE 

References  cited: 
CH-A-369  750 
DE-A-1  457  095 
DE-A-2  441  233 
DE-C-314171 

<0  
CM 
CO 
CM 
CO 

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person  may 
give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition  shall 
be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee  has  been 
paid.  (Art.  99(1  )  European  patent  convention). 

Courier  Press,  Leamington  Spa,  England. 

UJ 



0  162  826  2 

SUMMARY  OF  THE  PRESENT  INVENTION Description 

TECHNICAL  PROBLEM 
With  reference  to  the  present  state  of  this  art 

5  one  technical  problem  is  of  providing  conditions 
which  enable  said  further  cleansing  of  the  par- 
tially  cleansed  dustladen  medium  to  be  carried 
out  during  those  periods  of  time  and  during  such 
periods  as  those  at  which  particularly  high  dust 

io  concentrations  can  be  expected  or  are  present. 
A  further  technical  problem  is  one  of  providing 

conditions  which  enable  as  little  of  the  medium 
cleansed  in  the  precipitator  to  be  re-cycled 
therein,  thereby  to  increase  the  efficiency  of  the 

w  precipitator,  or  to  be  supplied  to  a  separate  filter. 
Another  technical  problem  in  this  art  is  one  of 
providing  conditions  which  enable  emission  to  be 
decreased  or  minimized  by  cleansing  and 
handling  in  a  separate  or  special  cleansing  device, 

20  preferably  a  separate  filter,  as  small  a  percentate 
of  high  dust  concentration  as  possible  of  the 
medium  cleansed  in  the  precipitator. 

Another  technical  problem  in  this  respect  is  one 
of  providing  conditions  such  that  when  the  dust- 

25  laden  medium  cleansed  in  the  precipitator 
stratifies,  in  simple  fashion,  in  an  outlet  con- 
nected  to  the  precipitator,  a  layer  of  high  dust 
concentration  can  be  separated,  with  the  aid  of 
simple  means,  from  a  layer  of  lower  dust  concen- 

30  tration,  so  that  the  percentage  of  medium 
removed  from  the  outlet  has  truly  a  high  concen- 
tration  of  dust. 

Another  technical  problem  is  one  of  enabling  in 
existing  plants  further  cleansing  of  a  medium 

35  which  has  already  undergone  a  cleansing  pro- 
cess,  with  the  aid  of  simple  means. 

A  further  technical  problem  in  this  art  is  to 
provide  conditions  such  that  the  measures  taken 
will  not  adversely  affect  the  aerodynamic 

40  properties  of  the  precipitator.  A  still  more  compli- 
cated  technical  problem  is  one  of  providing  con- 
ditions  which  enable  a  medium  containing  large 
quantities  of  dust  to  be  taken-out  discontinuously, 
normally  periodically,  and  then  only  during  those 

45  time  durations  when  high  dust  concentrations  are 
present  and/or  can  be  expected  to  occur. 

SOLUTION 
The  present  invention  now  provides  an 

so  apparatus  which  enables  further  cleansing  of  a 
dustladen  medium  which  has  already  been 
cleansed  to  some  extent  in  an  electrostatic  pre- 
cipitator  as  stated  in  the  preamble  of  claim  1. 

The  invention  is  particularly  suited  for  applica- 
55  tion  in  those  electrostatic  precipitators  provided 

with  a  tapering  outlet  section. 
In  accordance  with  the  invention  arranged  in 

the  upwardly  sloping  lower  part  of  the  outlet 
section,  as  seen  in  the  direction  of  flow,  is  one  or 

60  more  openable  outlets,  which  enable  a  percen- 
tage  of  partially  cleansed  medium  to  be  taken-out 
through  the  outlet  discontinuously  over  those 
time  periods  in  which  high  dust  concentrations 
prevail  and/or  are  to  be  expected. 

65  It  is  also  proposed  in  accordance  with  the 

TECHNICAL  FIELD 
The  present  invention  relates  in  particular  to  an 

apparatus  as  stated  in  the  preamble  of  claim  1. 
In  accordance  with  the  invention  means  are 

provided  which  enable  part  of  the  medium 
cleansed  in  the  precipitator  to  be  recycled  therein 
and/or  further  cleansed  in  a  separate  cleaning 
device  herefor,  preferably  a  separate  filter. 

BACKGROUND  ART 
Various  types  of  apparatus  intended  for  further 

cleansing  of  a  dustladen  medium  which  has 
already  been  partially  cleaned  in  an  electrostatic 
precipitator  are  known  to  the  art. 

It  is  also  known  that  the  medium  cleansed  in  an 
electrostatic  precipitator  will  stratify  as  it  leaves 
the  precipitator  and  passes  through  an  outlet 
connected  thereto,  therewith  to  form  different 
flow  layers  or  layers  of  varying  dust  concen- 
tration,  in  which  the  layer  containing  the  most 
dust  is  located  in  the  lowermost  parts  of  the 
outlet,  while  layers  of  lower  dust  concentration 
become  oriented  above  this  lowermost  layer,  and 
consequently  the  layer  located  in  the  uppermost 
part  of  the  outlet  will  have  a  low  dust  concen- 
tration. 

Consequently,  in  order  to  further  cleanse  the 
dustladen  medium  already  partially  cleansed  in 
the  electrostatic  precipitator  it  has  been  proposed 
in  DE—  A—  -1457095  that  the  lower  part  of  the 
outlet  is  given  the  form  to  transport  continuously 
a  dust  laden  medium  to  a  further  separator. 

The  apparatus  illustrated  and  described  in  Ger- 
man  Patent  Specification  314  171  also  forms  part 
of  the  prior  art,  in  which  apparatus  part  of  the 
rapped  down  dust  is  removed  through  specially 
constructed  ducts  arranged  in  the  immediate 
vicinity  of  two  collecting  or  passive  electrodes.  As 
will  be  understood,  when  the  collecting  elec- 
trodes  are  rapped,  a  large  quantity  of  dust  is  liable 
to  be  carried  through  these  ducts. 

Also  forming  part  of  the  this  art  is  the  arrange- 
ment  illustrated  and  described  in  the  Swiss  Patent 
Specification  369  750,  comprising  a  mechanical 
separator  which  is  connected  to  a  connecting 
conduit  and  in  which  a  major  part  of  the  dust  is 
extracted.  In  order  to  be  able  to  extract  all  the  dust 
contained  by  the  gas,  that  part  of  the  gas  leaving 
the  mechanical  separator  can  be  passed  back  to 
the  inlet  through  a  re-cycling  conduit.  The  process 
is  a  continuous  process. 

Finally,  it  can  be  mentioned  that  the  present 
state  of  this  art  also  includes  the  arrangement 
illustrated  and  described  in  the  German 
Offenlegungsschriften  2  442  233,  in  which  there  is 
located  beneath  each  collecting  electrode  a 
specific  arrangement  capable  of  either  returning 
dust  to  the  inlet  of  the  electrostatic  precipitator  or 
of  feeding  said  dust  to  a  separate  dust  collector. 
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1,  comprising  a  plurality  of  mutually  parallel 
chambers,  each  provided  with  four  electrode 
groups.  Each  of  these  electrode  groups  requires 
the  provision  of  a  transformer/rectifier  unit.  In  the 

5  Figure  1  illustration,  however,  only  one  such  unit 
has  been  shown,  this  unit  being  intended  for  the 
electrode  group  2  and  being  referenced  3.  In 
practice,  the  electrode  groups  are  positioned  so 
that  the  outlet  of  one  group  is  connected  directly 

w  ,  to  the  inlet  of  a  subsequent  group,  etc.  Since  the 
electrode  group  2  of  the  illustrated  embodiment 
constitutes  the  last  group  in  the  electrode-group 
array,  the  outlet  of  this  group  is  connected  to  a 
chimney  4. 

15  It  will  be  understood  that  although  the  illus- 
trated  precipitator  is  shown  to  comprise  a  plu- 
rality  of  electrode  groups,  there  is  nothing  to 
prevent  each  electrode  group  from  forming  part 
of  an  individual  electrostatic  precipitator. 

20  The  electrostatic  precipitator  plant  1  is  of  the 
kind  in  which  a  dustladen  medium  is  introduced 
to  an  inlet  5  and  caused  to  pass  into  the  first 
group  of  electrodes,  this  dustladen  medium 
normally  being  dustladen  air  although,  as  will  be 

25  understood,  said  medium  may  also  comprise 
some  other  dustladen  gas  or  gaseous  mixture, 
and  primarily  dustladen  flue  gas.  When  passing 
this  electrode  group,  and  also  other  electrode 
groups,  the  particles  carried  by  the  medium  are 

30  electrically  charged  by  the  electric  field  generated 
by  mutually  ajacent  collecting  electrodes  and 
emission  electrodes  arranged  therebetween,  by 
applying  a  high  direct-current  voltage  to  the 
emission  or  discharge  electrodes.  A  dust  particle 

35  entering  this  field  becomes  negatively  charged 
electrically  and  will  then  be  attracted  to  the 
positive  collector  electrode  and  repelled  by  the 
negative  discharge  electrode,  thereby  causing  a 
collection  of  particles  to  accumulate  primarily  on 

40  the  collector  electrodes.  The  air  progressively 
cleansed  during  its  passage  through  the 
sequence  of  electrode  groups  then  passes  out 
through  the  outlet  5a  and  enters  the  chimney  4. 

Under  the  influence  of  the  aforesaid  electric 
45  field  electrically  charged  particles  of  dust  will 

collect  mainly  on  the  plates  of  the  flat  collecting 
electrodes,  to  form  a  coating  thereon.  When  this 
coating  had  reached  a  given  thickness,  the  coat- 
ing  is  shaken  or  rapped  from  the  plates  mechan- 

50  ically,  and  falls  downwardly  therefrom.  The  par- 
ticles  accumulated  in  the  precipitator  2  will  there- 
fore  normally  collect  in  collecting  hoppers  or 
some  other  particle-collecting  unit  provided  in  the 
bottom  part  2a  of  the  precipitator. 

55  The  medium  cleansed  in  the  precipitator  is 
arranged  to  exit  therefrom  through  a  funnel- 
shaped  outlet  6. 

As  is  well  known,  a  dustladen  medium  which 
passes  through  an  electrostatic  precipitator  will 

60  only  be  cleansed  to  a  certain  extent,  and  con- 
sequently  the  medium  passing  through  the  outlet 
still  contains  dust,  i.e.  has  only  partially  been 
cleansed. 

Under  normal  conditions  it  is  accepted  that  the 
65  medium  passing  through  the  outlet  will  contain  a 

invention  that  the  percentage  of  medium 
removed  is  suitably  at  most  10%  of  the  total  flow 
of  medium  passing  through  the  outlet,  preferably 
at  most  5%. 

It  is  also  proposed  in  accordance  with  the 
invention  that  with  respect  to  a  layer  in  which  the 
dust  concentration  varies  in  the  horizontal  plane 
the  percentage  of  medium  removed  is  taken  from 
that  part  or  those  parts  or  regions  where  a  high 
dust  concentrations  prevail  and/or  can  be 
expected  to  prevail.  This  quantity  can  then  be 
removed  through  one  or  more  openable  and 
closeable  outlets  selected  from  a  number  of  such 
outlets  arranged  side  by  side. 

When  rapping  a  flat  electrode,  the  outlet 
located  adjacent  this  electrode  is  caused  to  open 
in  response  thereto.  This  opening  of  the  outlet 
may  be  delayed  for  a  time  period  equal  to,  or 
slightly  less  than  the  time  taken  for  the  particles  to 
move  from  the  rapped  electrode  to  the  openable 
outlet  in  question. 

ADVANTAGES 
The  advantages  primarily  afforded  by  an 

apparatus  according  to  the  present  invention 
reside  in  the  possibility  of  being  able  to  further 
cleanse  in  a  simple  manner  a  dustladen  medium 
which  has  already  been  cleansed  to  some  extent 
in  an  electrostatic  precipitator,  and  in  conjunction 
herewith  to  adapt  this  further  cleansing  of  the 
medium  to  those  periods  and  over  those  time 
durations  determinative  of  those  process  periods 
at  which  high  dust  concentrations  prevail  or  are 
expected  to  prevail  in  the  medium  cleansed  in  the 
precipitator. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
An  embodiment  of  the  invention  at  present 

preferred  and  exhibiting  the  characteristic 
features  of  the  invention  will  now  be  described  in 
more  detail  with  reference  to  the  accompanying 
drawing,  in  which: 

Figure  1  is  a  perspective  view  of  a  plant  com- 
prising  a  plurality  of  electrode  groups  arranged  in 
a  flue  gas  chamber,  and  illustrates  in  an  exploded 
view  above  the  electrodes  one  of  a  number  of 
transformer/rectifier  units  intended  to  serve  a 
respective  electrode  group; 

Figure  2  illustrates  in  side  view  and  in  section 
an  outlet  which  forms  part  of  the  precipitator  and 
which  has  connected  thereto  means  which  enable 
further  cleansing  of  a  partially  cleansed  dustladen 
medium,  in  accordance  with  the  invention; 

Figure  3  illustrates  in  side  view  and  in  section 
an  alternative  embodiment  of  the  outlet  illus- 
trated  in  Figure  2,  provided  with  means  for 
enabling  further  cleansing  of  a  partially  cleansed 
dustladen  medium,  in  accordance  with  the  inven- 
tion;  and 

Figure  4  is  a  horizontal  sectional  view  through 
the  precipitator  and  its  outlet. 

DESCRIPTION  OF  A  PREFERRED  EMBODIMENT 
In  Figure  1  there  is  illustrated  in  perspective  an 

embodiment  of  an  electrostatic  precipitating  plant 
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quantities  of  dust  the  fan  speed  will  increase,  and 
will  decrease  when  the  dust  concentrations  in  the 
vicinity  of  said  meter  are  low,  in  response  to 
applicable  signals  from  said  meter.  This  enables 

5  the  dust  concentration  to  be  corrected  or  regu- 
lated. 

As  will  be  understood,  the  control  means  14  can 
be  adapted  to  control  the  fan  1  1  in  dependence  on 
other  parameters  such  as  the  dust  concentration 

w  sensed  in  the  inlet  5  for  example  in  response  to 
signals  sent  through  a  conductor  18  and  to  pre- 
pare  for  further  cleansing  of  the  dustladen 
medium  leaving  the  precipitator  through  the  out- 
let  when  the  amount  of  dust  contained  by  the 

15  medium  entering  the  precipitator  exceeds  the 
separating  capacity  of  the  electrostatic  pre- 
cipitator. 

The  control  means  14  may  suitably  incorporate 
control  funcitons  which  are  effective  to  recycle 

20  the  medium  when  conditions  in  the  electrostatic 
precipitator  are  such  as  to  enable  further  cleans- 
ing  to  be  carried  out,  and  which  in  the  absence  of 
such  conditions  cause  this  further  cleansing  of  the 
medium  to  be  effected  in  a  separate  filter. 

25  Figure  3  illustrates  in  side  view  and  in  section 
an  alternative  outlet  to  the  outlet  illustrated  in 
Figure  2,  said  alternative  outlet  being  provided 
with  means  for  enabling,  in  accordance  with  the 
invention,  further  cleansing  of  a  partially  cleansed 

30  dustladen  medium. 
Connected  to  the  bottom  part  6a  of  this  alterna- 

tive  outlet  means  is  a  number  of  mutually  adja- 
cent  hoppers  20,  21,  22,  of  which  only  one  is 
shown  in  Figure  3.  Located  in  the  lower  part  of 

35  respective  hoppers  is  a  valve  23  through  which 
medium  containing  large  quantities  of  dust  is 
allowed  to  pass.  A  discharge  pipe  24,  similar  to 
the  pipe  10  of  the  Figure  2  embodiment,  is 
connected  to  the  hopper,  in  the  manner  illustrated 

40  in  Figure  2. 
The  electrostatic  precipitator  1  is  provided  with 

a  plurality  of  flat  collector  electrodes,  of  which 
only  a  few  are  shown,  these  electrodes  being 
referenced  30,  30a,  30b  and  31,  31a,  31b. 

45  When  the  collector  electrode  31  is  rapped,  dust 
collected  thereon  will  fall  downwardly,  although 
part  of  this  dust  will  accompany  the  flow  of 
medium  towards  the  outlet  6.  In  this  case  it  may 
be  suitable  to  open  solely  the  valve  co-acting  with 

so  the  hopper  21  and  to  deflect  a  part  of  the  medium 
which  has  a  high  dust  concentration. 

Those  parts  of  the  medium  removed  corre- 
spond  at  most  to  10%  of  the  total  medium  flow 
through  the  outlet,  preferably  at  most  5%. 

55  This  part  of  said  medium  is  preferably  removed 
over  a  time  duration  of  at  most  5%. 

Rapping  of  certain  flat  collector  electrodes 
results  in  a  layer  in  which  dust  concentration 
varies  in  the  horizontal  plane,  and  it  is  proposed 

60  that  the  aforesaid  part  of  said  medium  is  removed 
from  that  part  or  those  parts  in  which  a  high  dust 
concentration  prevails  and/or  is  expected  to 
occur. 

This  part  of  the  medium  flow  is  advantageously 
65  removed  through  one  or  more  of  a  plurality  of 

certain  amount  of  dust.  It  is  also  known  that  the 
dustladen  medium  will  stratify  in  the  outlet  6  to 
form  layers  of  varying  dust  concentration,  such 
that  the  concentration  of  dust  in  the  lower  part  7  is 
much  higher  than  the  dust  concentration  of  layers 
located  thereabove,  while  a  layer  located  in  the 
upper  part  8  will  have  but  low  dust  concentration. 

Practical  experience  has  shown  that  a  layer 
located  immediately  adjacent  the  bottom  part  6a 
contains  far  more  dust  than  a  layer  located  only 
some  centimeters  thereabove. 

As  beforementioned,  the  plates  are  rapped 
mechanically  as  soon  as  the  dust  coating  thereon 
reaches  a  given  thickness,  this  dust  coating  then 
falling  down  into  the  bottom  part  2a  of  the 
precipitator. 

It  will  readily  be  understood  that  this  method 
greatly  increases  the  concentration  of  dust  in  the 
medium  passing  through  the  outlet  during  that 
period  of  time  in  which  the  plate  is  rapped,  and 
that  it  would  be  to  advantage  to  further  cleanse 
during  solely  this  period  of  time,  the  dustladen 
medium  which  has  already  been  partially 
cleansed  in  the  precipitator. 

This  advantageous  further  cleansing  of  the 
medium  is  effected  in  accordance  with  the  inven- 
tion  by  recycling  in  the  precipitator  part  of  the 
medium  cleansed  therein  and/or  removing  part  of 
said  medium  and  cleaning  the  same  in  a  separate 
cleaning  device  herefor,  preferably  a  separate 
filter. 

When  turning  to  Figure  2  it  will  be  seen  that  the 
bottom  part  6a  of  the  outlet  has  connected  thereto 
one  or  more  pipes  10  which  communicate  with  a 
respective  pipe  12  through  a  fan  means  11.  The 
pipe  1  2  can  either  be  connected  to  the  inlet  5  or  to 
a  location  in  the  vicinity  of  said  inlet.  Alterna- 
tively,  the  pipe  12  may  be  connected  by  means 
not  shown  to  a  filter,  also  not  shown.  This  filter 
may  advantageously  comprise  a  separate  low- 
capacity  filter.  The  pipe  10  is  closed  when  the  fan 
is  stationary. 

According  to  the  present  invention,  the  percen- 
tage  of  medium  removed  is  taken  from  a  layer  of 
relatively  high  dust  concentration,  and  con- 
sequently  the  lower  part  of  the  exiting,  partially 
cleansed  medium  is  chosen  for  this  purpose. 

The  fan  11  may  be  controlled  by  a  control 
means  14,  through  a  conductor  13,  so  that  the 
removal  of  said  medium  takes  place  periodically 
and  over  time  periods  or  durations  at  which  high 
dust  concentrations  prevail  and/or  can  be 
expected  to  occur.  For  example,  the  control 
means  14  can  be  controlled  by  a  signal  passed 
through  a  conductor  15  when  mechanical  rapping 
of  the  flat  collector  electrodes  takes  place,  and  the 
control  means  14  may  incorporate  a  delay  circuit 
which,  when  activated,  causes  dustladen  medium 
to  be  removed  from  the  outlet  throughout  a 
predetermined  period  of  time. 

The  speed  at  which  the  fan  operates  is  con- 
trolled  by  the  control  means  14  in  response  to  a 
signal  sent  by  a  known  opacity  meter  16  through 
a  conductor  17,  such  that  when  the  medium  in  the 
vicinity  of  the  opacity  meter  16  contains  large 
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6.  An  apparatus  according  to  Claim  5,  charac- 
terized  in  that  opening  of  the  said  outlet  (20,  21  or 
22)  is  delayed  from  the  time  of  rapping  one  or 
more  collector  electrodes  for  a  period  of  time  of 
slightly  shorter  duration  than  the  time  taken  for 
the  particles  to  move  from  a  rapped  electrode  to 
the  openable  outlet  (20,  21  or  22). 

Patentanspruche 

openable  and  closeable  outlets  arranged  in  side- 
by-side  relationship.  These  outlets  may  also  be 
controlled  by  the  control  means  14. 

The  arrangement  is  such  that  when  a  flat 
collector  electrode  is  rapped,  the  outlet  located 
adjacent  thereto  is  opened.  This  opening  of  the 
outlet  may  be  slightly  delayed,  suitably  by  a  delay 
time  slightly  shorter  than  the  time  taken  for  the 
particles  shaken  from  the  electrode  to  move  to  the 
openabie  outlet. 

As  will  be  understood,  the  control  means  of  the 
Figure  2  embodiment  may  also  have  the  form  of 
the  control  means  of  the  Figures  3  and  4  embodi- 
ments.  The  flow  rate  of  the  dustladen  medium 
through  the  precipitator  is  calculated  by  means 
not  shown,  and  the  relevant  delay  time  between 
the  rapping  of  respective  flat  collector  electrodes 
and  the  opening  of  one  or  more  outlets  is  calcu- 
lated  in  the  control  means. 

It  will  be  understood  that  the  invention  is  not 
restricted  to  the  aforedescribed  embodiments, 
given  by  way  of  example  only,  and  that  modifi- 
cations  can  be  made  within  the  scope  of  the 
invention  defined  in  the  following  claims. 

Claims 

1.  An  apparatus  for  further  cleansing  a  dust- 
laden  medium  which  has  already  been  cleansed 
to  some  extent  in  an  electrostatic  precipitator  (1), 
comprising  means  for  recycling  in  the  precipitator 
part  of  the  medium  partially  cleansed  therein  and/ 
or  means  for  cleansing  said  part  of  said  medium 
in  a  separate  cleaning  device,  preferably  a 
separate  filter,  and  in  which  the  precipitator  (1)  is 
provided  with  a  tapering  outlet  means  (6),  charac- 
terized  in  that  located  in  the  upwardly  sloping 
lower  part  (6a)  of  the  outlet  section  (6),  as  seen  in 
the  flow  direction,  are  one  or  more  openable 
outlets  (10);  in  that  the  said  part  of  said  partially 
cleansed  medium  is  removed  through  the  outlet 
(10)  discontinuously  over  those  periods  of  time  in 
which  a  high  dust  concentration  (7)  prevails  and/ 
or  is  expected  to  prevail. 

2.  An  apparatus  according  to  Claim  1,  charac- 
terized  in  that  the  amount  of  medium  removed  is 
at  most  10%  of  the  total  medium  flow  through  the 
outlet,  preferably  at  most  5%. 

3.  An  apparatus  according  to  Claim  1,  charac- 
terized  in  that  in  dust  concentrations  varying 
within  different  layers  (7,  8)  in  the  horizontal  plane 
that  part  of  the  medium  flow  removed  is  taken 
from  the  part  or  parts  at  which  high  dust  concen- 
tration  (7)  prevails  and/or  is  expected  to  prevail. 

4.  An  apparatus  according  to  Claim  1  or  Claim  3, 
characterized  in  that  said  part  of  the  medium  flow 
is  removed  through  one  or  more  of  a  plurality  of 
openable  and  closeable  outlets  (20,  21,  22) 
arranged  in  side-by-side  relationship. 

5.  An  apparatus  according  to  Claim  4,  charac- 
terized  in  that  when  rapping  a  flat  collector  elec- 
trode  the  outlet  (20,  21  or  22)  located  adjacent 
thereto  or  the  outlet  located  downstream  of  the 
electrode  in  the  flow  direction  of  the  medium  is 
opened. 

10 
1.  Eine  Vorrichtung  zur  komplettierenden  Reini- 

gung  eines  staubgeladenen  Mediums,  das  schon 
in  einem  gewissen  Umfang  in  einem  elektro- 
statischen  Abscheider  (1)  gereinigt  wurde,  umfas- 

15  send  Vorrichtungen,  mit  deren  Hilfe  im  Abschei- 
der  ein  Teil  des  dort  bereits  teilweise  gereinigten 
Mediums  in  Kreislauf  zuruckgefuhrt  werden  kann, 
und/oder  Vorrichtungen,  mit  deren  Hilfe  der 
genannte  Teil  des  genannten  Mediums  in  einer 

20  separaten  Reinigungsvorrichtung,  vorzugsweise 
in  einem  separaten  Filter,  gereinigt  werden  kann, 
und  wobei  der  Abscheider  (1)  mit  einer  konisch 
zulaufenden  Austrittsvorrichtung  (6)  ausgestattet 
ist,  dadurch  gekennzeichnet,  daft  im  mit  Neigung 

25  nach  oben  ausgefiihrten  unter  Teil  (6a)  des  Aus- 
tritts  (6),  in  FlielSrichtung  gesehen,  ein  oder  meh- 
rere  Austritte  (1  0),  die  sich  off  nen  lassen,  vorgese- 
hen  sind;  dalS  der  genannte  Teil  des  genannten, 
teilweise  gereinigten  Mediums  diskontinuierlich 

30  durch  den  Austritt  (10)  wahrend  derjenigen  Zeit- 
spannen  abgezogen  wird,  in  denen  eine  hohe 
Staubkonzentration  (7)  vorliegt  und/oder  mit  dem 
Vorliegen  einer  solchen  Konzentration  zu  rechnen 
ist. 

35  2.  Eine  Vorrichtung  gemalS  Anspruch  1, 
dadurch  gekennzeichnet,  dalS  die  Menge  des 
abgezogenen  Mediums  hochstens  10%  des 
gesamten  Medienstroms,  der  den  Austritt  durch- 
stromt,  vorzugsweise  jedoch  hochstens  5% 

40  betragt. 
3.  Eine  Vorrichtung  gemalS  Anspruch  1, 

dadurch  gekennzeichnet,  dalS  bei  Staubkonzen- 
trationen,  die  innerhalb  verschiedener  Schichten 
(7,  8)  in  horozontaler  Ebene  variieren,  derjenige 

45  Teil  des  abgezogenen  Medienstroms  demjenigen 
Teil  oder  denjenigen  Teilen  entnommen  wird,  bei 
denen  eine  hohe  Staubkonzentration  (7)  vorliegt 
und/oder  mit  einer  solchen  Konzentration  zu  rech- 
nen  ist. 

so  4.  Eine  Vorrichtung  gemalS  Anspruch  1  oder 
Anspruch  3,  dadurch  gekennzeichnet,  daB  der 
genannte  Teil  des  Medienstroms  durch  einen 
oder  mehrere  einer  Vielzahl  von  Austritten  (20,  21  , 
22),  die  sich  offnen  und  schlieBen  lassen  und 

55  nebeneinander  angeordnet  sind,  abgezogen  wird. 
5.  Eine  Vorrichtung  gemalS  Anspruch  4, 

dadurch  gekennzeichnet,  dal3,  wenn  eine  flache 
Sammelektrode  freigeklopft  wird,  der  direkt  dane- 
ben  angeordnete  Austritt  (20,  21  oder  22)  oder,  in 

60  MedienflieSrichtung  gesehen,  der  hinter  der  Elek- 
trode  angeordnete  Austritt  geoffnet  wird. 

6.  Eine  Vorrichtung  gemafc  Anspruch  5, 
dadurch  gekennzeichnet,  da(S  das  Offnen  des 
genannten  Austritts  (20,  21  oder  22),  gerechnet 

65  von  Zeitpunkt  des  Freiklopfens  von  einer  oder 
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maximum  10%  ducourant  total  de  fluide  a  travers 
la  sortie,  et  de  preference  au  maximum  5%. 

3.  Dispositif  suivant  la  revendication  1,  caracte- 
rise  en  ce  que,  dans  des  concentrations  en  pous- 
sieres  variant  a  I'interieure  de  differentes  couches 
(7,  8)  dans  le  plan  horizontal,  la  fraction  du 
courant  de  fluide  prelevee  esttiree  de  la  partie  ou 
des  parties  ou  une  haute  concentration  en  pous- 
sieres  (7)  existe  et/ou  est  susceptible  de  se  pro- 
duire. 

4.  Dispositif  suivant  la  revendication  1  ou  la 
revendication  3,  caracterise  en  ce  que  ladite  frac- 
tion  du  courant  de  fluide  est  prelevee  a  travers 
une  ou  plusieurs  d'une  pluraiite  de  sorties  (20,  21, 
22)  pouvant  s'ouvrir  ou  se  fermer,  disposees  cote 
a  cote. 

5.  Dispositif  suivant  la  revendication  4,  caracte- 
rise  en  ce  que,  lorsque  Ton  secoue  une  electrode 
collectrice  plate,  la  sortie  (20,  21  ou  22)  situee  a 
proximite  de  celle-ci  ou  la  sortie  situee  en  aval  de 
I'electrode  dans  le  sens  du  courant  de  fluide 
s'ouvre. 

6.  Dispositif  suivant  la  revendication  5,  caracte- 
rise  en  ce  que  I'ouverture  de  ladite  sortie  (20,  21, 
22)  est  retardee  par  rapport  a  I'instant  du  secou- 
rage  d'une  ou  de  plusieurs  electrodes  collectrices, 
d'une  periode  de  temps  d'une  duree  legerement 
plus  courte  que  le  temps  requis  pour  que  les 
particules  provenant  de  I'electrode  secouee  par- 
viennent  a  la  sortie  (20,  21  ou  22)  a  ouvrir. 

mehreren  Sammelektroden,  urn  eine  Zeitspanne 
verzogert  wird,  die  geringfugig  kiirzer  als  dieje- 
nige  Zeitspanne  ist,  die  die  Partikel  benotigen,  um 
sich  von  einer  freigeklopften  Elektrode  zum  Aus- 
tritt  (20,  21  oder  22),  der  sich  offnen  laBt,  zu  s 
bewegen. 

Revendications 

1.  Dispositif  pour  I'epuration  additionelle  d'un  10 
fluide  poussiereux  qui  a  deja  ete  epure  jusqu'a  un 
certain  point  dans  un  depoussiereur  electro- 
statique  (1),  comprenant  des  moyens  pour  recy- 
cler  dans  le  depoussiereur  une  fraction  du  fluide 
partiellement  epure  dans  celui-ci  et/ou  des  15 
moyens  pour  epurer  ladite  fraction  dudit  fluide 
dans  un  appareil  d'epuration  separe,  de  prefer- 
ence  un  filtre  separe  et  dans  lequel  le  depoussie- 
reur  (1)  est  pourvu  de  moyens  de  sortie  (6)  de 
section  degressive,  caracterise  en  ce  qu'il  y  a,  20 
disposees  dans  la  partie  inferieure  (6a),  inclinee 
vers  le  haut  du  trongon  de  sortie  (6),  vu  dans  la 
direction  de  I'ecoulement,  une  ou  plusieurs  sor- 
ties  (10)  pouvant  s'ouvrir;  et  en  ce  que  ladite 
fraction  dudit  fluide  partiellement  epure  est  prele-  25 
vee  a  travers  la  sortie  (10)  de  maniere  discontinue 
pendant  des  periodes  de  temps  ou  une  haute 
concentration  en  poussieres  (7)  existe  et/ou  est 
susceptible  de  se  produire. 

2.  Dispositif  suivant  la  revendication  1,  cafacte-  30 
rise  en  ce  que  la  quantite  de  fluide  prelevee  est  au 
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