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Description 

[0001]  The  invention  concerns  a  device  for  providing 
circulation  in  pump  stations  which  are  parts  of  a  munic- 
ipal  sewage  system. 
[0002]  As  is  described  in  the  Swedish  Patent  Applica- 
tion  7908743-3  sludge  banks  occur  in  pump  stations 
and  other  tanks  in  a  sewage  system  as  the  circulation 
is  not  good  enough.  Sludge  banks  mean  a  lot  of  prob- 
lems  such  as  a  bad  smell,  risk  for  explosions,  corrosion 
problems  etc. 
[0003]  According  to  the  Patent  Application  men- 
tioned,  the  problems  have  been  solved  by  arranging  a 
valve  in  the  pump  outlet,  which  is  opened  temporarily 
thus  obtaining  a  circulation  and  flushing  in  the  pump  sta- 
tion.  The  sludge  banks  are  dissolved  and  the  fluid  is  ho- 
mogenized. 
[0004]  The  adjustment  of  the  valve  has  up  to  now 
been  controlled  by  electric  means  by  help  of  a  linear  mo- 
tor  which  acts  upon  a  slide  in  the  valve.  A  disadvantage 
with  this  solution,  in  addition  to  a  relatively  high  cost,  is 
that  it  easily  becomes  clogged  as  the  pumped  medium 
normally  contains  large  amounts  of  solid  bodies  such  as 
stones,  rags  and  other  objects.  If  a  stone  is  stuck  in  the 
valve  slide,  the  electric  motor  may  break  down. 
[0005]  Another  disadvantage  is  that  the  motor  of  the 
valve  is  electrically  driven  which  means  specific  instal- 
lation  problems  where  explosive  gas  may  occur. 
[0006]  Another  way  to  solve  the  problem  to  control  the 
valve  by  help  of  the  pump  pressure  is  shown  in  Swedish 
Pat  No  8900597-9  and  EP  -  A  -  0  472  509.  Here  the 
under  pressure  created  by  the  flow  through  the  valve  is 
utilized  to  move  a  valve  element  into  a  closed  position 
after  a  certain  time.  This  solution  has  however  the  dis- 
advantage  that  the  under  pressure  is  not  always  suffi- 
ciently  strong  to  be  able  to  move  the  element  into  closed 
position. 
[0007]  The  purpose  of  this  invention  is  to  obtain  a  de- 
vice  which  in  a  simple  and  reliable  way  controls  the 
valve,  independent  of  the  pressure  situation  in  the  sur- 
rounding  area.  This  is  obtained  by  help  of  the  method 
and  the  device  stated  in  the  claims. 
[0008]  The  invention  is  described  more  closely  below 
with  reference  to  the  enclosed  drawings. 
[0009]  Fig  1  shows  a  pump  station  with  a  pump  unit 
and  attached  valve.  Figs  2  to  4  show  the  principle  design 
of  the  valve  in  different  operating  positions. 
[0010]  In  the  drawings  1  stands  for  a  pump  station 
with  a  submersible  pump  unit  2  connected  to  a  pressure 
pipe  3.  4  stands  for  the  pump  housing  having  an  inlet  5, 
while  6  stands  for  a  mixing  valve  mounted  on  the  pump 
housing  4.  7  stands  for  a  valve  housing  and  8  its  outlet 
with  a  bend  9.  1  0  stands  for  a  valve  ball  and  1  1  its  seat. 
1  2  and  1  3  stand  for  diaphragms,  1  4  and  1  5  cups,  1  6  a 
conduit,  17  a  control  device  and  18  a  shoulder  in  the 
outlet. 
[0011]  The  device  operates  in  the  following  manner: 
Normally  the  valve  6  is  closed  and  the  pumped  medium 

is  transported  from  the  pump  housing  4  and  into  the 
pressure  pipe  3.  The  flow  direction  is  shown  by  the  Ar- 
row  A. 
[0012]  During  certain  times,  for  instance  at  pump 

5  start,  the  valve  is  open,  which  means  that  a  certain 
amount  of  the  pumped  medium  flows  through  the  valve, 
arrow  B,  and  obtains  a  strong  agitation  in  the  pump  sta- 
tion  wrecking  possible  sludge  banks.  After  a  certain 
time,  the  valve  is  closed  and  the  pumping  takes  place 

10  in  the  normal  way. 
[001  3]  According  to  a  preferred  embodiment  the  valve 
6  comprises  a  valve  housing  7  with  an  outlet  8  ended 
by  a  bend  9.  Within  the  valve  housing  7  a  valve  cup  14 
is  provided  which  holds  a  diaphragm  1  2  with  a  valve  ball 

is  10.  This  is  arranged  to  be  able  to  close  the  passage 
through  the  valve  housing  7  when  it  rests  on  a  seat  1  1  . 
[0014]  In  Fig  2  the  valve  is  shown  in  open  position 
which  means  that  circulation  takes  place  within  the 
pump  station.  The  valve  ball  10  then  takes  a  position 

20  entirely  beside  the  flow,  not  hindering  it.  The  flow 
through  the  valve  now  creates  pressure  differences 
which  may  be  used  for  controlling  the  valve  function.  De- 
pending  on  among  other  things  that  the  cross  section  in 
the  outlet  8  is  smaller  than  the  cross  section  in  the  valve 

25  housing  7,  the  pressure  in  the  former  will  be  higher.  The 
difference  may  also  be  increased  by  a  shoulder  18  or  a 
bend  9  in  the  outlet  which  further  increases  the  pres- 
sure. 
[0015]  The  mentioned  pressure  difference  is  utilized 

30  by  arranging  rooms  in  the  valve  housing  7  and  the  outlet 
8  which  are  delimited  by  diaphragms  1  2  and  1  3  respec- 
tive,  said  rooms  being  connected  by  a  conduit  16. 
[0016]  The  pressure  difference  between  the  inner  of 
the  valve  housing  7  and  the  outlet  8  when  there  is  a  flow 

35  through  the  valve,  causes  the  diaphragm  13  to  be 
pressed  inwards  which  means  that  the  medium,  oil, 
within  the  rooms  is  pressed  through  the  conduit  16  to- 
wards  the  room  delimited  by  the  diaphragm  1  2.  The  lat- 
ter  will  then  be  pressed  outwards,  upwards  in  the  draw- 

40  ing,  and  act  upon  the  ball  10  in  a  closing  direction,  (Fig 
3).  When  the  ball  has  been  moved  a  distance  upwards, 
it  will  be  influenced  by  the  flow  which  brings  it  to  a  sealing 
alignment  with  the  seat  11  . 
[0017]  The  time  it  takes  for  the  oil  to  move  from  the 

45  room  delimited  by  the  diaphragm  1  3  to  the  room  delim- 
ited  by  the  diaphragm  1  2  is  controlled  in  a  suitable  way 
by  help  of  a  restriction  in  the  conduit  16. 
[0018]  In  Fig  4  the  valve  is  shown  in  a  closed  position 
which  is  the  case  after  a  predetermined  time.  Pump 

so  pressure  will  now  prevail  within  the  valve  housing  7  as 
long  as  the  pump  operates.  This  means  that  the  dia- 
phragm  1  2  is  pressed  downwards  to  its  original  position 
and  the  oil  is  pressed  back  towards  the  diaphragm  13 
which  is  not  influenced  by  the  pump  pressure  and  thus 

55  resumes  its  original,  bending  design.  When  the  pumping 
stops  the  pressure  decreases  and  the  valve  ball  10  is 
moved  by  gravity  to  its  original  position.  The  valve  is 
then  open  waiting  for  next  pump  start. 
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[0019]  In  the  description  above  a  loose  valve  ball  is 
used  which  seals  against  a  seat  in  order  to  close  the 
valve.  Also  other  movable  possibly  turnable  elements 
may  be  used  as  closing  means  and  are  within  the  scope 
of  the  invention.  s 
[0020]  In  the  description  and  especially  in  the  draw- 
ings  it  is  stated  that  the  valve  ball  is  actuated  upon  by  a 
diaphragm  1  2  which  has  a  corresponding  number  1  3  in 
the  outlet  8.  The  rooms  being  delimited  by  the  dia- 
phragms  communicating  via  a  conduct  1  6.  It  should  be  10 
stressed  that  the  drawings  just  show  a  preferred  embod- 
iment.  The  design  of  the  diaphragms  as  well  as  that  of 
the  rooms  may  vary  within  the  scope  of  the  invention,  to 
utilize  the  pressure  difference  between  two  different 
parts  in  the  valve.  15 

Claims 

1.  A  method  to  control  a  valve  for  obtaining  circulation  20 
in  sewage  water  pump  stations  containing  one  or 
several  pump  units,  preferably  centrifugal  pumps  of 
the  submersible  type,  one  or  several  provided  with 
mixing  valves,  which  automatically,  during  a  certain 
limited  time  period  (periods)  connect  the  pressure  25 
side  of  a  pump  with  the  pump  station  thus  obtaining 
a  circulation  of  the  pumped  medium  and  where  the 
alternate  return  connection  to  the  pump  station  is 
carried  out  by  help  of  a  valve  comprising  a  valve 
housing  connected  to  the  pressure  side  of  the  pump  30 
and  an  outlet  nozzle,  the  control  of  the  valve  being 
obtained  by  help  of  a  movable  valve  element  (10) 
which,  in  dependence  of  the  pressure  situation  in 
the  valve,  in  its  one  rest  position  seals  against  a  seat 
(11)  in  the  valve  housing  (7)  thus  closing  the  latter  35 
and  which  in  its  other  rest  position  is  contained  with- 
in  a  diaphragm  (12)  arranged  outside  the  flow 
through  the  valve,  characterized  in  that  the  valve 
element  (1  0)  is  acted  upon  to  move  from  its  first  to 
its  second  rest  position  by  gravity  and  from  its  sec-  40 
ond  to  its  first  rest  position  by  the  pressure  differ- 
ence  between  the  outlet  part  (8),  higher  pressure, 
and  the  inner  of  the  valve  housing  (7),  lower  pres- 
sure,  caused  by  the  flowthrough  the  valve,  the  pres- 
sure  in  outlet  part  (8)  acting  upon  two  separate  di-  45 
aphragms  (12)  and  (13). 

2.  A  device  for  carrying  out  the  method  according  to 
claim  1  ,  characterized  in  that  it  comprises  a  valve 
housing  (7)  with  an  outlet  part  (8),  the  inner  of  the  so 
housing  (7)  as  well  as  the  inner  of  the  outlet  part  (8) 
being  provided  with  one  diaphragm  each  (12)  and 
(1  3)  respectively,  which  delimit  rooms  (14)  and  (15) 
respectively  communicating  via  a  conduit  (16)  and 
that  the  diaphragm  (12)  is  arranged  to  be  able  to  55 
move  the  valve  element  (10)  in  a  closing  direction 
towards  a  seat  (11)  in  the  valve  housing  (7)  thus 
interrupting  the  flow  there  through. 

3.  A  device  according  to  claim  2,  characterized  in  that 
a  controlling  device  (17)  is  arranged  to  control  the 
flow  through  the  conduit  (16)  which  in  its  turn  deter- 
mines  the  closing  time  for  the  valve. 

4.  A  device  according  to  claim  2,  characterized  in  that 
the  outlet  part  (8)  is  provided  with  an  interior  shoul- 
der  (18)  which  adds  to  the  pressure  increase  within 
the  outlet  part  (8), 

5.  A  device  according  to  claim  2,  characterized  in  that 
the  outlet  part  (8)  is  terminated  by  a  bend  (9)  which 
directs  the  flow  from  the  valve  and  also  adds  to  the 
pressure  increase  within  the  outlet  part  (9). 

Patentanspriiche 

1.  Verfahren  zum  Steuern  eines  Ventils  zum  Erzielen 
von  Zirkulation  in  Abwasser-Pumpstationen,  die  ei- 
ne  oder  mehrere  Pumpeneinheiten,  vorzugsweise 
Zentrifugalpumpen  des  tauchbaren  Typs,  enthal- 
ten,  von  denen  eine  oder  mehrere  mit  Mischventilen 
versehen  sind,  die  automatisch  wahrend  einer  be- 
stimmten,  begrenzten  Zeitdauer  (Zeitdauern)  die 
Druckseite  einer  Pumpe  mit  der  Pumpstation  ver- 
binden  und  dadurch  eine  Zirkulation  des  umge- 
pumpten  Mediums  erzielen,  und  wobei  die  sich  dar- 
an  anschlieBende  Zuruckverbindung  zu  der  Pump- 
station  mit  Hilfe  eines  Ventils  ausgefuhrt  wird,  das 
ein  mit  der  Druckseite  der  Pumpe  verbundenes 
Ventilgehause  und  eine  Austrittsduse  aufweist,  wo- 
bei  die  Steuerung  des  Ventils  erzielt  wird  mit  Hilfe 
eines  beweglichen  Ventilelements  (10),  das  in  Ab- 
hangigkeit  von  der  Drucksituation  in  dem  Ventil  in 
seiner  einen  Ruheposition  dicht  an  einem  Sitz  (11) 
in  dem  Ventilgehause  (7)  anliegt  und  letztes  somit 
schlieBt  und  in  seiner  anderen  Ruheposition  in  ei- 
ner  Membran  (12)  enthalten  ist,  die  auBerhalb  der 
Stromung  durch  das  Ventil  angeordnet  ist, 
dadurch  gekennzeichnet,  dal3  das  Ventilelement 
(10)  durch  Schwerkraft  zur  Ausfuhrung  einer  Bewe- 
gung  aus  seiner  ersten  Ruheposition  in  seine  zwei- 
te  Ruheposition  veranlaBt  wird  und  durch  die  durch 
die  Stromung  durch  das  Ventil  verursachte  Druck- 
differenz  zwischen  dem  Austrittsteil  (8)  mit  hoherem 
Druck  und  dem  Inneren  des  Ventilgehauses  (7)  mit 
niedrigerem  Druckzur  Ausfuhrung  einer  Bewegung 
aus  seiner  zweite  Ruheposition  in  seine  erste  Ru- 
heposition  veranlaBt  wird,  wobei  der  Druck  in  dem 
Austrittsteil  (8)  auf  zwei  separate  Membranen  (12) 
bzw.  (13)  wirkt. 

2.  Vorrichtung  zum  Durchfuhren  des  Verfahrens  nach 
Anspruch  1  , 
dadurch  gekennzeichnet,  dal3  sie  ein  Ventilgehau- 
se  (7)  mit  einem  Austrittsteil  (8)  aufweist,  wobei  das 
Innere  des  Gehauses  (7)  sowie  das  Innere  des  Aus- 
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trittsteils  (8)  mit  je  einer  Membran  (12)  bzw.  (1  3)  ver- 
sehen  sind,  die  Raume  (14)  bzw.  (15)  abgrenzen, 
die  iiber  einen  Kanal  (16)  kommunizieren,  und  da(3 
die  Membran  (12)  dazu  in  der  Lage  ist,  das  Ventil- 
element  (10)  in  SchlieBrichtung  in  Richtung  auf  ei- 
nen  Sitz  (11)  in  dem  Ventilgehause  (7)  zu  bewegen 
und  dadurch  die  Stromung  durch  dieses  hindurch 
zu  unterbrechen. 

3.  Vorrichtung  nach  Anspruch  2, 
dadurch  gekennzeichnet,  dal3  eine  Steuervorrich- 
tung  (17)  dazu  ausgebildet  ist,  die  Stromung  durch 
den  Kanal  (16)  zu  steuern,  wodurch  wiederum  die 
SchlieBzeit  fur  das  Ventil  bestimmt  wird. 

4.  Vorrichtung  nach  Anspruch  2, 
dadurch  gekennzeichnet,  dal3  das  Austrittsteil  (8) 
mit  einer  inneren  Schulter  (18)  versehen  ist,  die  den 
Druckanstieg  in  dem  Austrittsteil  (8)  fordert. 

5.  Vorrichtung  nach  Anspruch  2, 
dadurch  gekennzeichnet,  dal3  sich  an  das  Austritts- 
teil  (8)  eine  Biegung  (9)  anschlieBt,  die  die  Stro- 
mung  von  dem  Ventil  wegfuhrt  und  ebenfalls  den 
Druckanstieg  in  dem  Austrittsteil  (9)  fordert. 

Revendications 

1.  Procede  pour  commander  une  vanne  pour  obtenir 
une  circulation  dans  des  stations  de  pompage 
d'eaux  usees  comprenant  une  ou  plusieurs  unites 
de  pompe,  de  preference  des  pompes  centrifuges 
du  type  submersible,  une  ou  plusieurs  de  celle-ci 
etant  munie(s)  de  vannes  de  melange,  qui  automa- 
tiquement,  pendant  une  certaine  periode  de  temps 
limitee  (periodes),  relient  le  cote  de  pression  d'une 
pompe  avec  la  station  de  pompage  en  obtenant  ain- 
si  une  circulation  du  milieu  pompe  et  ou  la  con- 
nexion  alternee  de  retour  a  la  station  de  pompage 
est  assuree  a  I'aide  d'une  vanne  comprenant  un 
boTtier  de  vanne  relie  au  cote  de  pression  de  la  pom- 
pe  et  une  buse  de  sortie,  la  commande  de  la  vanne 
etant  obtenue  a  I'aide  d'un  organe  de  vanne  mobile 
(10)  qui,  de  maniere  dependante  de  la  situation  de 
pression  dans  la  vanne  dans  sa  position  de  repos 
s'applique  de  maniere  etanche  contre  un  siege  (11) 
dans  le  boTtier  de  vanne  (7)  en  fermant  ainsi  ce  der- 
nier  et  qui,  dans  son  autre  position  de  repos,  est 
contenu  dans  une  membrane  (12)  agencee  a  I'ex- 
terieur  de  I'ecoulement  au  travers  de  la  vanne,  ca- 
racterise  en  ce  que  I'organe  de  vanne  (10)  est  ac- 
tionne  pour  se  deplacer  depuis  sa  premiere  vers  sa 
deuxieme  position  de  repos  sous  I'effet  de  la  gravite 
et  depuis  sa  deuxieme  vers  sa  premiere  position  de 
repos  sous  I'effet  de  la  difference  de  pression  entre 
la  partie  de  sortie  (8),  sous  plus  haute  pression,  et 
I'interieur  du  boTtier  de  vanne  (7),  sous  plus  basse 

pression,  provoquee  par  I'ecoulement  au  travers  de 
la  vanne,  la  pression  dans  la  partie  de  sortie  (8) 
agissant  sur  deux  membranes  separees  (12)  et 
(13). 

5 
2.  Dispositif  pour  mettre  en  oeuvre  le  procede  selon 

la  revendication  1  ,  caracterise  en  ce  qu'il  comprend 
un  boTtier  de  vanne  (7)  avec  une  partie  de  sortie  (8), 
I'inteneur  du  boTtier  (7)  ainsi  que  I'interieur  de  la  par- 

10  tie  de  sortie  (8)  etant  munie  chacune  d'une  mem- 
brane  respectivement  (1  2)  et  (1  3)  qui  delimitent  des 
chambres  (14)  et  (15)  communiquant  respective- 
ment  via  un  conduit  (1  6)  et  en  ce  que  la  membrane 
(1  2)  est  agencee  pour  pouvoir  deplacer  I'organe  de 

is  vanne  (10)  dans  une  direction  de  fermeture  vers  un 
siege  (11)  dans  le  boTtier  de  vanne  (7)  en  interrom- 
pant  ainsi  I'ecoulement  au  travers. 

3.  Dispositif  selon  la  revendication  2,  caracterise  en 
20  ce  qu'un  dispositif  de  commande  (17)  est  agence 

pour  commander  I'ecoulement  au  travers  du  con- 
duit  (16)  qui  a  son  tour  determine  le  temps  de  fer- 
meture  pour  la  vanne. 

25  4.  Dispositif  selon  la  revendication  2,  caracterise  en 
ce  que  la  partie  de  sortie  (8)  est  munie  d'un  epau- 
lement  interieur  (18)  qui  accentue  I'augmentation 
de  pression  dans  la  partie  de  sortie  (8). 

30  5.  Dispositif  selon  la  revendication  2,  caracterise  en 
ce  que  la  partie  de  sortie  (8)  est  terminee  par  un 
coude  (9)  qui  dirige  I'ecoulement  depuis  la  vanne  et 
accentue  aussi  I'augmentation  de  pression  dans  la 
partie  de  sortie  (9). 
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