
J  
Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

0  2 6 5   1 4 5  

A 2  

©  Publication  number: 

E U R O P E A N   PATENT  A P P L I C A T I O N  

©  int.  Ci.4:  F04B  4 9 / 0 2  ©  Application  number:  87309020.3 

<§)  Date  of  filing:  1&1  0.87 

©  Priority:  17.10.86  GB  8624953 

@  Date  of  publication  of  application: 
27.04.88  Bulletin  88/17 

©  Designated  Contracting  States: 
AT  BE  CH  DE  ES  FR  GB  GR  IT  LI  LU  NL  SE 

©  Applicant:  ACTION  PUMPING  SERVICES 
LIMITED 
34B  Aston  Road 
Waterlooville  Portsmouth  Hampshire  PO7 
7XO(GB) 

@  Inventor:  Hockley,  Stephen  John 
17  Frogmore  Lane  Lovedean 
Portsmouth  P08  9QN  Hampshire(GB) 

©  Representative:  Smith,  Norman  Ian  et  al 
F.J.  CLEVELAND  &  COMPANY  40-43 
Chancery  Lane 
London  WC2A  UQ(GB) 

Hydro-pneumatic  pumpsets. 

©  A  packaged  hydro-pneumatic  pumpset  system 
in  which  a  plurality  of  pumps  Jl,  M2,  M3  are  brought 
into  operation  sequentially  as  water  pressure  in  the 
system  drops  below  pre-set  values.  The  system 
includes  an  accumulator  6  for  storing  water  to  main- 
tain  pressure  in  the  system  when  the  pumps  are  not 
operating  and  a  prime  is  maintained  on  the  pumps 
by  means  of  a  footvalve  in  the  suction  pipe  iniet. 
The  system  also  includes  a  second  accumulator  9, 
which  is  connected  to  the  first  and  which  is  ar- 
ranged,  when  the  pumps  are  inoperative,  to  maintain 
a  reservoir  of  stored  pressurised  water  in  the  suction 
manifold. 
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IMPROVEMENTS  IN  AND  RELATING  TO  HYDRO-PNEUMATIC  PUMPSETS 

This  invention  relates  to  packaged  hydro-pneu- 
matic  pumpsets.  Such  packaged  pumpsets  are  pri- 
marily  used  to  supply  pressurised  water  automati- 
cally  on  demand  such  as  for  instance  on  golf 
courses  where  sprinkler  systems  are  provided  to 
water  the  greens  when  required,  and  in  high  rise 
buildings  where  pressurised  water  is  required  to  be 
provided  to  individual  floors.  The  pumpsets  com- 
prise  a  number  of  pumps,  normally  centrifugal, 
vertical,  multistage  pumps,  which  are  arranged  to 
be  switched  on  or  off  via  pressure  switches  and  an 
hydraulic  accumulator  or  pressure  vessel. 

The  hydraulic  accumulator  has  a  steel  shell 
with  an  internal  removable  rubber  diaphragm  sepa- 
rating  the  gas  and  water  spaces.  Compressed  air  is 
normally  used  to  maintain  the  water  pressure  in  the 
system  when  there  is  no  demand,  and  the  pumps 
are  not  operating. 

When  water  is  required  downstream,  as  by  the 
opening  of  valves  or  taps,  for  example,  initial  de- 
mand  is  met  by  the  water  already  stored  in  the  di- 
scharge  pressure  vessel.  However,  if  the  volume  of 
stored  water  is  insufficient  to  meet  the  demand,  the 
water  pressure  in  the  system  will  fall  and  at  a 
predetermined  pressure,  a  pressure  switch  is  ac- 
tuated,  to  start  a  first  pump  of  the  pumpset.  This 
first  pump  is  normally  of  a  lower  output  than  the 
remainder  of  the  pumps  in  the  pumpset  and  is 
referred  to  as  a  jockey  pump. 

If  this  jockey  pump  is  unable  to  meet  the 
demand,  then  the  pressure  in  the  system  will  con- 
tinue  to  fall  and  a  second  pump,  termed  a  booster 
pump  will  be  brought  into  operation  by  actuation  of 
a  second  pressure  switch.  Similarly,  if  the  jockey 
pump  and  first  booster  pump  are  unable  together 
to  meet  the  demand,  then  the  pressure  in  the 
system  will  continue  to  fall  and  a  second  booster 
pump  is  brought  into  operation  by  actuation  of  a 
third  pressure  switch. 

As  the  demand  is  satisfied,  then  the  pressure 
will  rise,  the  discharge  pressure  vessel  -will  be 
recharged  and  the  three  pressure  switches  will 
again  be  actuated  in  reverse  order  to  the  starting 
sequence  to  cut  out  the  respective  pumps.  The  di- 
scharge  pressure  vessel  which  has  now  been  re- 
charged  will  then  maintain  the  pressure  in  the 
system  until  the  pumps  are  required  again. 

Each  pump  has  a  non-return  valve  fitted  to  the 
discharge  port  in  order  to  prevent  pressurised  wa- 
ter  returning  to  suction,  and  to  inhibit  back  spinning 
(turbining)  of  a  pump  when  an  individual  pump  is 
not  operating,  to  prevent  damage  thereto. 

In  the  event  of  loss  of  prime  to  the  suction 
manifold,  and  without  adequate  protection,  all  the 
pumps  would  run  dry,  with  consequent  damage 
thereto,  and  disabling  the  pumps  until  'repair  or 

5  replacement  can  be  effected.  When  the  water  sup- 
ply  is  below  the  level  of  the  pumpset  inlet  manifold, 
most  hydro-pneumatic  pumpsets  rely  only  on  a 
footvalve,  fitted  to  the  suction  pump  inlet  to  main- 
tain  their  prime.  However,  footvalves  are  particu- 

w  larly  unreliable  requiring  only  a  very  small  piece  of 
debris,  such  as  grit  or  twigs,  for  example,  to  pre- 
vent  the  footvalve  from  seating  properly.  This 
would  result  in  a  loss  of  prime  to  the  pumpset  and 
the  risk  of  running  the  pumps  dry. 

75  An  object  of  the  present  invention  is  to  over- 
come  the  problem  of  maintaining  a  constant  prime 
to  the  inlet  manifold  of  packaged  hydro-pneumatic 
pumpsets. 

This  is  achieved  in  the  present  invention  by 
20  providing  a  second  hydraulic  accumulator  or  di- 

scharge  pressure  vessel  directly  connected  to  the 
first  pressure  vessel  and  into  the  suction  manifold, 
as  will  be  hereinafter  described. 

Thus,  according  to  the  present  invention  there 
25  is  provided  a  packaged  hydro-pneumatic  pumpset 

system,  including  a  plurality  of  pumps  connected  . 
to  suction  and  discharge-manifolds  and  arranged  to 
be  brought  into  operation  sequentially  when  re- 
quired  in  response  to  actuation  of  respective  pres- 

30  sure  switches,  a  footvalve  in  the  suction  pipe  inlet 
to  maintain  a  prime  on  the  pumps  and  an  hydraulic 
accumulator  arranged  to  store  water  such  as  to 
maintain  pressure  in  the  system  when  the  pumps 
are  not  operating,  characterised  in  that  a  second 

35  hydraulic  accumulator  is  included  in  the  system 
and  connected  to  the  first  accumulator  via  a  non- 
return  valve  and  to  the  suction  manifold  of  the 
pumps  via  means  arranged  to  be  actuated  when  all 
the  pumps  are  inoperative,  to  maintain  a  reservoir 

40  of  stored  pressurised  water  in  the  suction  manifold 
to  assist  the  footvalve  to  form  a  positive  seal  by 
remaining  closed  on  its  seating. 

The  invention  will  now  be  described  by  way  of 
example  only  with  particular  reference  to  the  ac- 

45  companying  drawings  wherein: 
Figure  1  is  a  plan  view  of  a  packaged  hydro- 

pneumatic  pumpset  of  the  present  invention; 
Figure  2  is  a  front  elevation  thereof;  and 
Figure  3  is  a  side  elevation  thereof. 

50  The  pumpset  comprises  a  jockey  pump  J1  and 
two  booster  pumps  M2,  M3  connected  between  a 
discharge  manifold  1  and  a  suction  manifold  2. 
Each  pump  J1  ,  M2,  M3  has  a  non-return  valve  3a, 
3b,  3c,  respectively  located  between  the  respective 
pump  and  the  discharge  manifold  1,  in  order  to 
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prevent  pressurised  water  returning  to  suction  and 
to  prevent  turbining  as  previously  explained.  Each 
pump  J1  ,  M2,  M3  also  has  an  inlet  valve  4a,  4b,  4c 
respectively  connected  between  the  respective 
pump  and  the  suction  manifold  2.  Similarly,  each 
pump  J1  ,  M2,  M3  has  a  discharge  valve  5a,  5b,  5c 
respectively  connected  between  the  respective 
pump  and  the  discharge  manifold  1  as  previously 
described. 

A  discharge  pressure  vessel  6  is  connected  to 
the  discharge  manifold  1  via  a  T-junction  7  and 
pipe  8  and  a  suction  prime  pressure  vessel  9  is 
directly  connected  to  the  discharge  pressure  vessel 
6  via  pipe  10  and  a  multi  T-junction  11  which  is 
also  connected  by  a  pipe  12  to  the  discharge  end 
of  the  suction  manifold  2.  A  non-return  valve  13  is 
located  in  the  pipe  10  between  the  two  pressure 
vessels  6,  9,  and  a  solenoid  valve  14  is  located  in 
the  pipe  12  between  the  suction  prime  pressure 
vessel  9  and  the  suction  manifold  2.  The  non-return 
valve  13  prevents  the  stored  water  in  the  suction 
prime  pressure  vessel  9  being  used  to  satisfy 
demand  in  the  discharge  system  and  ensures  a 
quantity  of  water  is  always  stored  to  maintain  a 
prime  to  the  suction  manifold  2.  A  liquid  level 
probe  14a  is  located  between  the  suction  manifold 
tee  junction  to  the  pump  M3  and  the  solenoid  valve 
.14  to  detect  a  complete  absence  of  water  in  the 
system  and  to  shut  off  the  system  should  'this 
occur. 

The  solenoid  valve  14  will  open  only  when  all 
the  pumps  J1,  M2,  M3  are  inoperative,  thereby 
maintaining  a  reservoir  of  stored,  pressurised  water 
to  the  suction  pipework  and  assisting  the  footvalve 
to  seat  and  form  a  positive  seal  and  remain  firmly 
closed. 

In  the  event  of  any  of  the  pumps  starting  up, 
the  solenoid  valve  1  4  will  close  thereby  eliminating 
the  positive  pressure  in  the  suction  pipework  and 
allowing  the  footvalve  to  open  and  the  pumps  to 
draw  a  prime. 

Should  this  footvalve  not  seat  properly,  then 
the  suction  prime  vessel  9  would  maintain  the 
prime.  The  stored  water  in  the  discharge  pressure 
vessel  6  and  the  pressurised  water  in  the  discharge 
system  would  also  assist  in  maintaining  the  prime  if 
required. 

The  failure  of  the  footvalve  would  result  in  a  fall 
of  pressure  in  the  pressure  vessels  6,  9,  and  in  the 
discharge  pipework  which  would  be  detected  by 
pressure  switches  15a,  15b,  15c  associated  with 
the  respective  pumps  J1  ,  M2,  M3,  and  which  would 
then  initate  the  pumps  starting  sequence  before 
any  loss  of  prime.  The  pumps  would  then  run 
whilst  still  fully  primed. 

Any  leaks  due  to  a  faulty  footvalve  would  be 
detected  by  a  low  suction  pressure  switch  16  which 
would  initiate  an  audible  and/or  visual  alarm.  Repet- 
itive  footvalve  failure  would  result  in  the  shutdown 

5  of  the  pumpset  until  the  fault  has  been  rectified. 
However,  most  obstructions  to  the  footvalve  seat 
are  likely  to  be  cleared  by  the  flow  of  water  when 
the  pumps  are  running.  An  auto  control  panel  17  is 

.  provided  as  shown  in  Figure  2. 
w  It  will  be  appreciated  that  the  invention  is  ca- 

pable  of  considerable  modification  and  is  not  to  be 
deemed  limited  to  the  particular  constructional  de- 
tails  illustrated  in  the  drawings  and  described  with 
reference  thereto  by  way  of  example  only. 

Claims 

1.  A  packaged  hydro-pneumatic  pumpset  sys- 
20  tern  including  a  plurality  of  pumps  Jl,  M2.  M3 

connected  to  suction  (2)  and  discharge  manifolds 
(1)  and  arranged  to  be  brought  into  operation  se- 
quentially  when  required  in  response  to  actuation 
of  respective  pressure  switches,  a  footvaive  in  the 

25  suction  pipe  inlet  to  maintain  a  prime  on  the  pumps 
and  an  hydraulic  accumulator  (6)  arranged  to  store 
water  such  as  to  maintain  pressure  in  the  system 
when  the  pumps  are  not  operating,  characterised  in 
that  a  second  hydraulic  accumulator  (9)  is  included 

30  in  the  system  and  connected  to  the  first  accumula- 
tor  via  a  non-return  valve  (13)  and  to  the  suction 
manifold  (2)  of  the  pumps  via  means  (14)  arranged 
to  be  actuated  when  all  the  pumps  are  inoperative, 
to  maintain  a  reservoir  of  stored  pressurised  water 

35  in  the  suction  manifold  to  assist  the  footvalve  to 
form  a  positive  seal  by  remaining  closed  on  its 
seating. 

2.  A  pumpset  system  as  claimed  in  claim  1 
characterised  in  that  said  means  comprises  a  sole- 

40  noid  valve  (14)  arranged  to  open  when  all  the 
pumps  are  inoperative  to  maintain  the  footvalve  in 
the  closed  state,  and  arranged  to  close  when  any 
pump  is  operative  to  allow  the  footvalve  to  open 
and  the  pumps  to  draw  a  prime. 

45  3.  A  pumpset  system  as  claimed  in  claim  2 
characterised  -in  that  a  plurality  of  pressure  switch- 
es  respectively  associated  with  said  plurality  of 
pumps  are  arranged  to  detect  any  fall  in  pressure 
in  the  pressure  vessels  due  to  failure  of  the  foot- 

so  valve,  to  initiate  the  pumps  starting  sequence  be- 
fore  any  loss  of  prime  occurs. 

4.  A  pumpset  system  as  claimed  fri  claim  3 
characterised  in  that  a  low  suction  pressure  switch 
(16)  is  associated  with  the  pressure  vessels  to 

55  detect  any  leaks  due  to  a  faulty  footvalve  and  to 
initiate  an  audible  and/or  visual  alarm. 
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5.  A  pumpset  system  as  claimed  in  claim  2 
wherein  a  liquid  level  probe  (14a)  is  located  be- 
tween  a  suction  manifold  junction  to  a  booster 
pump  and  the  solenoid  valve  to  detect  complete 
absence  of  water  in  the  system  and  to  effect  a  shut 
down  of  the  system  should  this  occur. 
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