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Description 

[0001]  The  present  invention  relates  to  vapour  com- 
pression  systems  such  as  might  be  used  in,  for  example, 
air  conditioners,  refrigerators  and  heat  pumps,  and  to 
components  of  vapour  compression  systems  such  as 
condensers,  evaporators  and  expansion  devices.  The 
invention  addresses  issues  of  control  of  such  systems 
and  components.  The  systems  of  the  invention  are  suit- 
able  for  use  with  mixtures  of  mutually  soluble  refrigerant 
substances  with  different  boiling  points  (such  that  the 
mixture  boils  or  condenses  through  a  temperature 
range),  and  can  enable  power  savings  identified  through 
the  use  of  such  mixtures  to  be  achieved. 
[0002]  Conventional  vapour  compression  systems 
comprise  an  evaporator,  a  condenser,  and  a  compres- 
sor  for  raising  the  pressure  of  refrigerant  vapour  from 
that  which  prevails  in  the  evaporator  (where  the  refrig- 
erant  takes  in  heat)  to  that  which  prevails  in  the  con- 
denser  (where  the  refrigerant  loses  heat).  Condensed 
liquid  refrigerant  is  supplied  from  the  condenser  to  the 
evaporator  through  an  expansion  device  which  main- 
tains  the  pressure  difference  between  the  condenser 
and  the  evaporator  and  regulates  the  flow  of  refrigerant 
through  the  system.  In  many,  applications,  the  compo- 
nents  of  such  systems  are  assembled  together  into  in- 
tegrated  sealed  units. 
[0003]  Patent  specification  US-A-1884186  (Peltier) 
describes  such  a  system,  in  which  a  quantity  of  a  refrig- 
erant  circulates  between  at  least  two  pressure  levels  in 
a  condenser  and  an  evaporator  respectively,  comprising 

a  compressor  for  increasing  the  pressure  of  refrig- 
erant  vapour; 
a  condenser  for  high  pressure  refrigerant  vapour  re- 
ceived  from  the  compressor; 
an  expansion  device  across  which  the  pressure  dif- 
ferential  between  the  condenser  and  the  evaporator 
is  maintained,  to  control  the  withdrawal  of  liquid  re- 
frigerant  from  the  condenser  according  to  the  vol- 
ume  of  liquid  refrigerant  that  is  within  or  behind  it; 
an  evaporator  for  liquid  refrigerant  received  from 
the  condenser; 
a  receiver  into  which  refrigerant  is  discharged  from 
the  evaporator,  the  receiver  including  a  reservoir  in- 
to  which  liquid  refrigerant  discharged  from  the  evap- 
orated  collects; 
a  vapour  withdrawal  conduit  through  which  vapour 
is  withdrawn  from  the  receiver  for  supply  to  the  com- 
pressor;  and 
a  liquid  withdrawal  conduit  through  which  liquid  re- 
frigerant  is  withdrawn  from  the  reservoir  and  sup- 
plied  ataventuri  into  the  vapour  withdrawal  conduit. 

[0004]  Particularly  when  a  vapour  compression  sys- 
tem  is  required  to  cool  a  fluid  through  a  temperature 
range  while  rejecting  heat  to  another  fluid  which  warms 
up  through  a  temperature  range,  the  efficiency  of  the 

system  can  be  increased  by  using  a  refrigerant  which 
consists  of  two  or  more  mutually  soluble  substances 
which  do  not  form  an  azeotrope,  and  can  therefore  con- 
dense  or  boil  over  a  range  of  temperatures.  The  normal 

5  boiling  points  of  the  two  substances  are  separated  by 
about  1  5  to  60°C.  By  appropriate  selection  of  substanc- 
es  for  the  mixed  refrigerant,  the  changing  boiling  point 
of  the  mixed  refrigerant  as  it  condenses  can  be  arranged 
to  follow  closely  the  temperature  of  the  fluid  being  heat- 

10  ed  in  the  condenser  throughout  the  length  of  the  con- 
denser  with  the  refrigerant  and  heat  transfer  fluid  flowing 
in  countercurrent  relationship  with  each  other.  Similar 
considerations  apply  to  the  evaporator.  As  a  result,  less 
power  is  required  in  order  to  drive  the  compressor  be- 

15  cause  the  pressure  ratio  required  of  the  compressor  is 
reduced. 
[0005]  It  is  appropriate  for  effective  operation  of  a  sys- 
tem  with  a  mixed  refrigerant  for  the  relative  proportions 
of  the  various  components  of  the  mixture  to  remain  sub- 

20  stantially  constant  throughout  the  system.  It  is  also  pre- 
ferred  that  the  two  phases  of  the  refrigerant  flow  cocur- 
rently  at  least  through  the  evaporator  and  the  condens- 
er,  so  that  the  separate  phases  are  each  well  mixed  and 
there  is  effective  mixing  between  the  phases.  This  con- 

25  dition  can  be  referred  to  as  equilibrium  evaporation  or 
condensation.  It  can  arise  for  example  when  liquid  and 
vapour  flow  cocurrently  with  vapour  flowing  down  the 
bore  of  the  channel,  and  liquid  flowing  along  the  walls 
of  the  evaporator  or  the  condenser,  effectively  as  a  var- 

30  ying  thickness  film  around  the  flowing  vapour.  Prefera- 
bly,  the  equilibrium  conditions  of  evaporation  or  conden- 
sation  are  sustained  throughout  substantially  the  entire 
length  of  the  evaporator  or  condenser  (as  the  case  may 
be).  This  can  be  difficult  to  achieve  because  the  change 

35  in  phase  is  accompanied  by  a  large  change  in  volume, 
which  affects  the  flow  condition  of  the  two  phases. 
[0006]  A  vapour  compression  system  is  disclosed  in 
WO-A-92/06339  which  incorporates  a  two-section 
evaporator  which  discharges  refrigerant  into  a  low  pres- 

to  sure  receiver.  Subject  matter  disclosed  in  that  document 
is  incorporated  in  the  specification  of  the  present  appli- 
cation  by  this  reference.  The  first  (or  major)  section  of 
the  evaporator  receives  liquid  from  the  condenser 
through  an  expansion  device,  and  discharges  refriger- 

45  ant  vapour  together  with  a  small  quantity  of  liquid  into 
the  low  pressure  receiver,  from  which  vapour  is  supplied 
to  the  compressor.  Liquid  from  the  receiver  is  supplied 
to  the  second  section  of  the  evaporator  and  ensures 
that,  under  steady  state  operating  conditions  of  the  sys- 

so  tern,  the  discharge  from  the  first  section  of  the  evapora- 
tor  remains  wet.  The  system  includes  a  modulating  float 
valve  as  the  expansion  device,  which  opens  when  the 
quantity  of  liquid  within  or  behind  it  exceeds  a  pre-de- 
termined  level,  the  force  required  to  open  the  valve  be- 

55  ing  substantially  independent  of  the  pressure  drop 
across  it.  The  valve  ensures  that  liquid  does  not  accu- 
mulate  in  the  condenser  and  is  supplied  steadily  to  the 
evaporator. 
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[0007]  The  system  disclosed  in  WO-A-92/06339  op- 
erates  satisfactorily,  enabling  the  heat  exchange  surfac- 
es  in  both  evaporator  and  condenser  to  be  optimally  em- 
ployed  independent  of  the  duty  required  of  the  system. 
This  enables  the  power  consumption  of  the  compressor 
to  be  reduced.  It  has  demonstrated  that  the  power  sav- 
ing  advantages  of  mixed  refrigerants  (that  have  long 
been  identified  as  possible)  can  be  realised. 
[0008]  A  two-section  evaporator  such  as  is  incorpo- 
rated  in  the  system  disclosed  in  WO-A-92/06339  can  be 
complicated,  especially  when  liquid  refrigerant  must  be 
distributed  amongst  an  array  of  separate  tubes  fed  from 
the  receiver,  to  maintain  an  appropriate  flow  rate  of  re- 
frigerant  through  the  second  section  of  the  evaporator. 
The  distribution  should  be  such  that  each  tube  in  the 
array  is  maintained  active,  even  when  the  load  on  the 
system  is  light. 
[0009]  According  to  the  present  invention,  it  has  been 
found  that,  in  a  closed  system,  the  wetness  of  refrigerant 
discharged  from  an  evaporator  into  a  receiver  can  be 
ensured  by  the  controlled  steady  removal  of  a  small 
quantity  of  liquid  refrigerant  from  the  receiver  in  propor- 
tion  to  the  amount  of  refrigerant  that  is  removed  from 
the  receiver  as  vapour,  so  as  to  control  the  wetness  of 
the  refrigerant  discharged  into  the  receiver  from  the 
evaporator  to  ensure  that  it  is  wet  under  normal  operat- 
ing  conditions  of  the  system. 
[0010]  Accordingly,  in  one  aspect,  the  invention  pro- 
vides  a  method  of  operating  a  vapour  compression  sys- 
tem  in  which  a  quantity  of  a  refrigerant  circulates  be- 
tween  at  least  two  pressure  levels  in  a  condenser  and 
an  evaporator  respectively,  wherein  the  refrigerant  con- 
sists  of  two  or  more  mutually  soluble  refrigerant  sub- 
stances  which  do  not  form  an  azeotrope,  comprising: 

supply  of  liquid  refrigerant  to  the  compressor, 

a  vapour  withdrawal  conduit  through  which  re- 
frigerant  vapour  is  withdrawn  from  the  receiver 

5  for  supply  to  the  compressor,  and 

a  liquid  withdrawal  conduit  through  which  liquid 
refrigerant  is  withdrawn  from  the  reservoir  and 
supplied  into  the  vapour  withdrawal  conduit  for 

10  supply  to  the  compressor, 

the  method  comprising  supplying  wet  refrigerant  to  the 
compressor  and  controlling  the  rate  of  removal  of  liquid 
refrigerant  from  the  receiver  in  proportion  to  the  amount 

is  of  refrigerant  that  is  removed  from  the  receiver  as  va- 
pour  so  as  to  control  the  wetness  of  the  refrigerant  dis- 
charged  into  the  receiver  from  the  evaporator  to  ensure 
that  substantially  the  entire  heat  exchange  surface  of 
the  evaporator  remains  wet  under  normal  operating 

20  conditions  of  the  system. 
[001  1  ]  It  has  been  demonstrated  by  the  present  inven- 
tion  that  removal  of  a  controlled  small  quantity  of  liquid 
refrigerant  from  the  receiver  at  a  steady  rate  can  lead  to 
a  controlled  small  degree  of  wetness  in  the  discharge 

25  from  the  evaporator,  which  in  turn  can  lead  to  substan- 
tially  the  entire  heat  exchange  surface  of  the  evaporator 
remaining  wet.  Accordingly,  a  high  heat  transfer  coeffi- 
cient  can  be  maintained  as  a  result  of  heat  transfer  along 
the  entire  length  of  the  evaporator,  substantially  inde- 

30  pendent  of  the  loading  placed  on  the  system  and  on  the 
composition  of  the  refrigerant.  Preferably,  the  rate  of  re- 
moval  of  liquid  from  the  receiver  is  such  that  the  wetness 
of  the  refrigerant  discharged  from  the  evaporator  is  not 
more  than  about  5%  by  weight,  more  preferably  not 

35  more  than  about  3.5%  by  weight,  especially  not  more 
than  about  2.5%,  for  example  between  about  1  and  2% 
by  weight. 
[0012]  The  invention  can  also  ensure  that  the  liquid 
content  in  the  refrigerant  that  is  supplied  to  the  compres- 

40  sor  is  controlled  so  that  the  amount  of  liquid  is  kept 
steady  without  significant  fluctuations.  The  wetness  of 
the  refrigerant  supplied  to  the  compressor  can  be  similar 
to  the  wetness  of  the  refrigerant  that  is  discharged  from 
the  evaporator  to  the  receiver.  However,  in  many  cir- 

45  cumstances,  the  two  wetnesses  will  be  different.  The  dif- 
ferences  between  the  two  wetnesses  can  be  accounted 
for  by,  for  example,  evaporation  of  some  of  the  liquid 
refrigerant  that  is  removed  from  the  receiver.  The  differ- 
ences  can  also  be  balanced  by  the  receiver. 

so  [0013]  In  another  aspect,  the  invention  provides  a  va- 
pour  compression  system  in  which  a  quantity  of  a  refrig- 
erant  circulates  between  at  least  two  pressure  levels  in 
a  condenser  and  an  evaporator  respectively,  comprising 

55  (a)  a  compressor  for  increasing  the  pressure  of  re- 
frigerant  vapour; 

35 
(a)  a  compressor  for  increasing  the  pressure  of  re- 
frigerant  vapour; 

(b)  the  condenser  for  high  pressure  refrigerant  va- 
pour  received  from  the  compressor;  40 

(c)  an  expansion  device  which  admits  liquid  refrig- 
erant  to  the  evaporator  from  the  condenser  at  the 
rate  at  which  it  is  produced  in  the  condenser,  across 
which  device  the  pressure  differential  between  the  45 
condenser  and  the  evaporator  is  maintained,  to 
control  the  withdrawal  of  liquid  refrigerant  from  the 
condenser  according  to  the  volume  of  liquid  refrig- 
erant  that  is  within  or  behind  the  expansion  device; 

50 
(d)  the  evaporator  for  liquid  refrigerant  received 
from  the  condenser;  and 

(e)  a  receiver  into  which  refrigerant  is  discharged 
from  the  evaporator,  the  receiver  including:  55 

25 

a  reservoir  into  which  liquid  refrigerant  dis- 
charged  from  the  evaporator  collects,  to  control  (b)  the  condenser  for  high  pressure  refrigerant  va- 

3 
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pour  received  from  the  compressor; 

(c)  an  expansion  device  which  admits  liquid  refrig- 
erant  to  the  evaporator  from  the  condenser  at  the 
rate  at  which  it  is  produced  in  the  condenser,  across  s 
which  device  the  pressure  differential  between  the 
condenser  and  the  evaporator  is  maintained,  to 
control  the  withdrawal  of  liquid  refrigerant  from  the 
condenser  according  to  the  volume  of  liquid  refrig- 
erant  that  is  within  or  behind  the  expansion  device;  10 

(d)  the  evaporator  for  liquid  refrigerant  received 
from  the  condenser; 

(e)  a  receiver  into  which  refrigerant  is  discharged  15 
from  the  evaporator,  the  receiver  including  a  reser- 
voir  into  which  liquid  refrigerant  discharged  from  the 
evaporator  collects,  to  control  supply  of  liquid  refrig- 
erant  to  the  compressor; 

20 
(f)  a  vapour  withdrawal  conduit  through  which  va- 
pour  is  withdrawn  from  the  receiver  for  supply  to  the 
compressor; 

(g)  a  liquid  withdrawal  conduit  through  which  liquid  25 
refrigerant  is  withdrawn  from  the  reservoir  into  the 
vapour  withdrawal  conduit  for  supply  to  the  com- 
pressor;  and 

(h)  means  for  controlling  the  rate  of  removal  of  liquid  30 
refrigerant  from  the  reservoir  in  proportion  to  the 
amount  of  refrigerant  that  is  removed  from  the  re- 
ceiver  as  vapour  so  that  refrigerant  from  the  con- 
trolling  means  supplied  to  the  compressor  is  of  such 
composition  that  the  refrigerant  subsequently  dis-  35 
charged  into  the  receiver  from  the  evaporator  is  wet 
under  normal  operating  conditions  of  the  system. 

[001  4]  Preferably,  the  receiver  is  arranged  so  that  liq- 
uid  refrigerant  contained  in  the  reservoir  is  retained  in  40 
the  reservoir  at  shut-down  of  the  system. 
[0015]  The  control  of  the  flow  of  liquid  refrigerant  from 
the  receiver  can  be  achieved  using  a  liquid  withdrawal 
conduit  through  which  liquid  is  supplied  to  the  conduit 
for  vapour  feed  from  the  receiver  to  the  compressor,  due  45 
to  a  pressure  drop  along  the  vapour  withdrawal  conduit 
downstream  of  the  reservoir.  The  control  can  be 
achieved  through  use  of  a  receiver  into  which  refrigerant 
is  discharged  from  the  evaporator,  which  includes: 

50 
a  reservoir  for  liquid  refrigerant, 

a  vapour  withdrawal  conduit  through  which  refriger- 
ant  vapour  is  supplied  from  the  receiver  to  the  com- 
pressor,  and  55 

a  liquid  withdrawal  conduit  through  which  liquid  re- 
frigerant  is  supplied  from  the  reservoir  into  the  va- 

pour  withdrawal  conduit, 

the  vapour  withdrawal  conduit  being  arranged  so  that 
the  pressure  of  vapour  flowing  in  it  is  reduced  at  a  point 
downstream  of  the  reservoir  relative  to  the  pressure  in 
the  reservoir,  so  that  liquid  refrigerant  in  the  reservoir  is 
drawn  into  the  vapour  withdrawal  conduit  through  the 
liquid  withdrawal  conduit. 
[0016]  A  system  which  includes  such  a  receiver  with 
means  for  removing  a  controlled  quantity  of  liquid  refrig- 
erant  has  the  advantage  that  appropriate  control  of  the 
wetness  of  the  refrigerant  supply  to  the  receiver  can  be 
achieved  without  having  to  include  a  two-section  evap- 
orator.  This  enables  the  power  consumptions  available 
from  use  of  mixed  refrigerants  to  be  obtained,  while  also 
minimising  equipment  costs  by  avoiding  the  use  of  cer- 
tain  complicated  multi-tube  heat  exchanger  construc- 
tions.  By  appropriate  design  of  the  flow  resistance  of  the 
vapour  and  liquid  withdrawal  conduits  including  their 
disposition  relative  to  the  reservoir,  it  is  possible  to  en- 
sure  that,  at  steady  state  operation  of  the  system,  the 
liquid  supplied  from  the  receiver  to  the  vapour  withdraw- 
al  conduit  (for  supply  to  the  compressor)  is  such  that  the 
refrigerant  discharged  from  the  evaporator  to  the  receiv- 
er  has  an  appropriate  low  degree  of  wetness.  Such  op- 
eration  of  the  system  involves  optimum  use  of  the  heat 
exchange  surfaces  of  the  evaporator,  and  can  allow  the 
advantages  of  reduced  power  consumption  from  the 
use  of  mixed  refrigerants  to  be  realised. 
[0017]  A  further  advantage  that  arises  from  the  use  of 
the  receiver  referred  to  above  is  that  the  optimised  use 
of  the  heat  exchange  surfaces  of  the  evaporator  is 
achieved  without  deterioration  of  the  control  due  to  ac- 
cumulation  of  compressor  oil.  This  is  in  contrast  to  the 
system  disclosed  in  WO-A-92/06339  in  which  compres- 
sor  oil  can  tend  to  accumulate  excessively  in  the  second 
evaporator  section,  especially  if  the  velocity  of  the  re- 
frigerant  in  the  second  section  drops  too  low  as  can  hap- 
pen  if  the  tubes  in  the  second  section  are  not  appropri- 
ately  manifolded.  Such  accumulation  of  oil  can  give  rise 
to  operational  instability,  especially  when  the  duty  re- 
quired  of  the  system  is  reduced  or  when  the  system  is 
restarted  after  a  temporary  shut-down. 
[0018]  The  quantity  of  liquid  refrigerant  that  is  re- 
moved  from  the  reservoir  is  controlled  so  that  it  is  re- 
moved  at  a  substantially  steady  rate.  The  rate  at  which 
liquid  refrigerant  is  removed  from  the  reservoir  is  pref- 
erably  determined  in  relation  to  the  quantity  of  refriger- 
ant  that  is  removed  as  vapour;  this  can  be  achieved  by 
means  of  so-called  proportionating  devices.  Details  of 
such  devices  are  set  out  below. 
[0019]  Provided  that  the  rate  of  flow  of  liquid  refriger- 
ant  is  substantially  steady,  it  has  been  found  that  the 
quantity  of  liquid,  required  to  be  removed  from  the  res- 
ervoir  and  supplied  to  the  compressor  to  promote  ap- 
propriate  wet  discharge  from  the  evaporator,  need  not 
give  rise  to  mechanical  difficulties  in  operation  of  the 
system,  or  affect  adversely  the  efficiency  of  the  com- 
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pressor. 
[0020]  Preferably,  the  receiver  is  arranged  such  that 
not  more  than  about  4%  by  weight  of  the  compressor 
throughput  of  refrigerant  passes  through  the  liquid  with- 
drawal  conduit,  the  remainder  passing  through  the  va- 
pour  withdrawal  conduit.  More  preferably,  the  liquid 
withdrawal  conduit  carries  not  more  than  about  3%  by 
weight  of  the  compressor  throughput.  Preferably,  the  liq- 
uid  withdrawal  conduit  carries  at  least  about  0.5%  of  the 
compressor  throughput,  more  preferably  at  least  about 
1%.  For  example,  the  receiver  can  be  arranged  so  that 
about  2%  by  weight  of  the  compressor  throughput  of  re- 
frigerant  passes  through  the  liquid  withdrawal  conduit. 
[0021]  Preferably,  the  junction  between  the  vapour 
and  liquid  withdrawal  conduits  is  at  a  level  that  is  about 
or  slightly  above  the  level  of  liquid  refrigerant  in  the  res- 
ervoir  when  the  system  is  at  steady  state  operation.  This 
has  the  advantage  that  the  tendency  of  liquid  refrigerant 
to  drain  into  the  vapour  withdrawal  conduit  during  tem- 
porary  shut  down  of  the  system  is  reduced.  The  level  of 
the  said  junction  should  preferably  be  only  slightly  above 
the  steady  state  liquid  level  so  that  the  system  provides 
about  the  same  proportion  of  liquid  injected  into  the  liq- 
uid  withdrawal  conduit  over  a  range  of  duties. 
[0022]  Preferably,  the  opening  for  vapour  to  enter  the 
vapour  withdrawal  conduit  for  supply  to  the  compressor 
is  located  above  the  level  of  the  refrigerant  liquid  in  the 
reservoir,  and  is  preferably  at  or  towards  the  top  of  the 
reservoir.  This  arrangement  has  the  advantage  that  it 
reduces  the  tendency  for  liquid  refrigerant  to  be  drawn 
with  refrigerant  vapour  from  the  reservoir  or  the  dis- 
charge  from  the  evaporator  or  both,  and  transferred  to 
the  compressor  suction.  Generally,  in  this  arrangement, 
the  vapour  withdrawal  conduit  will  include  a  section 
which  extends  downwardly  to  a  level  below  the  level  of 
liquid  in  the  reservoir  when  the  system  is  in  operation. 
[0023]  Preferably,  the  opening  for  liquid  to  enter  the 
liquid  withdrawal  conduit  to  flow  to  the  vapour  feed  line 
is  located  close  to  the  bottom  of  the  reservoir,  more  pref- 
erably  in  the  base  of  the  reservoir,  so  that  liquid  will  con- 
tinue  to  be  drawn  from  the  reservoir,  even  when  the  level 
of  liquid  in  the  reservoir  is  low. 
[0024]  Preferably,  the  opening  from  the  liquid  with- 
drawal  conduit  into  the  vapour  withdrawal  conduit  dis- 
charges  liquid  refrigerant  into  the  vapour  withdrawal 
conduit  at  a  point  at  least  about  one  quarter  of  the  dis- 
tance  across  the  vapour  withdrawal  conduit,  more  pref- 
erably  at  least  about  one  third  of  that  distance.  This  has 
the  advantage  that  it  encourages  the  dispersion  of  the 
liquid  refrigerant  into  the  vapour  in  droplet  form. 
[0025]  The  cross-sectional  area  of  the  vapour  with- 
drawal  conduit  can  be  greater  at  a  point  downstream  of 
the  junction  with  the  liquid  withdrawal  conduit  than  at  a 
point  upstream  of  that  junction,  so  that  the  overall  pres- 
sure  drop  in  the  compressor  suction  is  minimised. 
[0026]  The  change  in  cross-sectional  area  of  the  va- 
pour  withdrawal  conduit  can  be  associated  with  a  con- 
striction  in  the  conduit.  The  constriction  can  be  such  that 

a  venturi  is  provided  in  the  vapour  withdrawal  conduit. 
Preferably,  the  venturi  is  mounted  horizontally,  with  its 
centre-line  at  about  the  normal  level  of  liquid  in  the  res- 
ervoir  when  the  system  is  operating  in  a  steady  state 

5  condition.  It  has  been  found  that  injection  of  a  small 
quantity  of  liquid  refrigerant  into  the  stream  of  refrigerant 
vapour  at  the  throat  of  a  venturi  constriction  does  not 
significantly  affect  pressure  recovery  adversely.  Conse- 
quently,  the  pressure  drop  in  the  vapour  conduit  be- 

10  tween  the  receiver  and  the  compressor  suction  remains 
low,  providing  energy  efficient  performance.  An  ar- 
rangement  using  a  venturi  can  lead  to  liquid  refrigerant 
being  removed  from  the  reservoir  in  proportion  to  the 
amount  of  refrigerant  removed  as  vapour. 

is  [0027]  The  liquid  withdrawal  conduit  can  include  an 
n-shaped  portion  with  two  limbs  and  a  connecting  por- 
tion  extending  between  them,  in  which  liquid  is  drawn 
from  the  reservoir  and  made  to  flow  initially  upwardly 
from  the  reservoir  along  a  first  one  of  the  limbs,  and 

20  downwardly  to  the  junction  with  the  vapour  flow  conduit 
along  the  other  of  the  limbs,  thus  acting  as  a  syphon. 
The  height  of  the  n-shaped  portion  of  the  liquid  with- 
drawal  conduit  above  the  normal  level  of  liquid  refriger- 
ant  in  the  reservoir  will  be  selected  so  that  the  n-shaped 

25  portion  is  at  least  as  high  as  the  highest  anticipated  level 
of  liquid  that  will  be  contained  in  the  reservoir  at  anytime 
during  operation  of  the  system,  to  ensure  that  liquid  re- 
frigerant  will  not  drain  from  the  reservoir  to  the  compres- 
sor,  particularly  at  shut  down.  The  second  down-flow 

30  limb  will  preferably  include  the  capillary  flow  resistance 
conduit.  An  arrangement  in  which  the  liquid  withdrawal 
conduit  includes  an  n-shaped  portion  can  lead  to  liquid 
refrigerant  being  removed  from  the  reservoir  in  propor- 
tion  to  the  amount  of  refrigerant  removed  as  vapour. 

35  [0028]  The  reservoir,  into  which  refrigerant  is  dis- 
charged  from  the  first  evaporator  section,  will  generally 
be  arranged  so  that  refrigerant  collected  within  it  has  a 
large  surface  area.  For  example,  the  surface  area  of  liq- 
uid  refrigerant  may  be  at  least  about  twice  the  square  of 

40  the  height  of  the  reservoir,  preferably,  at  least  about 
three  times  the  square  of  that  height.  This  has  the  ad- 
vantage  that  variation  in  the  amount  of  liquid  refrigerant 
contained  in  the  reservoir  does  not  affect  significantly 
the  depth  of  the  liquid  and  frothing  of  the  refrigerant  in 

45  the  reservoir  is  less  likely  to  lead  to  liquid  refrigerant  be- 
ing  supplied  to  the  compressor.  This  allows  a  significant 
gap  to  be  maintained  between  the  upper  surface  of  col- 
lected  liquid  refrigerant,  and  the  outlet  through  which  va- 
pour  is  supplied  to  the  compressor,  thus  minimising  and 

so  preferably  avoiding  the  possibility  of  liquid  refrigerant 
being  supplied  in  bulk  to  the  compressor  under  any  pos- 
sible  operating  conditions. 
[0029]  It  is  particularly  preferred  to  use  a  vapour  with- 
drawal  conduit  with  a  venturi  provided  in  it  by  a  constric- 

ts  tion,  together  with  a  liquid  withdrawal  conduit  which  in- 
cludes  an  n-shaped  portion  as  described  above.  The 
venturi  can  give  rise  to  a  significant  pressure  difference 
between  the  reservoir  and  the  exit  from  the  vapour  with- 
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drawal  conduit  at  the  junction  with  the  liquid  withdrawal 
conduit.  The  pressure  difference  can  be  arranged  such 
that  liquid  refrigerant  is  drawn  up  the  first  limb  of  the  n- 
shaped  portion  of  the  liquid  withdrawal  conduit,  at  a  rate 
appropriate  to  maintain  the  discharge  from  the  evapo- 
rator  wet  as  discussed  above.  This  arrangement  has  the 
advantage  of  reduced  power  loss  due  tof  rictional  effects 
in  the  vapour  withdrawal  conduit  can  be  reduced,  be- 
cause  the  pressure  loss  involved  in  accelerating  the  va- 
pour  through  the  throat  of  the  venturi  is  largely  recov- 
ered  in  the  divergent  diffuser  section. 
[0030]  The  liquid  withdrawal  conduit  is  designed  to 
have  an  overall  pressure  drop,  when  supplying  liquid  re- 
frigerant  at  the  desired  flow  rate,  which  equals  the  over- 
all  pressure  drop  in  the  exit  vapour  conduit  between  the 
receiver  and  the  point  of  liquid  injection  into  the  liquid 
conduit.  This  can  be  achieved  by  selection  of  the  con- 
figurations  of  the  vapour  and  liquid  withdrawal  conduits 
such  that  the  pressure  drop  in  the  vapour  withdrawal 
conduit  between  the  reservoir  and  the  junction  with  the 
liquid  withdrawal  conduit  provides  a  controlled  flow  of 
liquid  along  the  liquid  withdrawal  conduit  from  the  res- 
ervoir  to  the  said  junction  in  proportion  with  the  suction 
flow  rate  of  vapour  to  the  compressor.  The  selection  in- 
volves  parameters  such  as  cross-sectional  areas  and  of 
lengths  the  conduits  between  the  junction  between  them 
and  the  reservoir.  Accordingly,  the  conduit  may  be  in  the 
form  of  a  capillary  tube  having  a  small  cross-section, 
along  at  least  a  part  of  its  length.  Alternatively  or  in  ad- 
dition,  the  cross-sectional  configuration  of  the  vapour 
withdrawal  conduit  can  differ  between  the  portions  up- 
stream  and  downstream  respectively  of  the  junction  with 
the  liquid  withdrawal  conduit. 
[0031]  The  vapour  withdrawal  conduit  can  include  a 
U-shaped  portion  with  two  limbs  and  a  connecting  por- 
tion  extending  between  them.  The  upstream  limb  of  the 
U-shaped  portion  can  then  provide  a  downwardly  ex- 
tending  section  of  the  vapour  withdrawal  conduit,  from 
the  opening  for  vapour  to  enter  the  vapour  feed  line  for 
supply  to  the  compressor,  above  the  level  of  the  refrig- 
erant  liquid.  In  this  arrangement,  it  will  generally  be  pre- 
ferred  for  the  junction  between  the  vapour  withdrawal 
conduit  and  the  liquid  withdrawal  conduit  is  located  in 
the  downstream  limb  of  the  U-shaped  portion  of  the  va- 
pour  withdrawal  conduit. 
[0032]  The  drop  in  pressure  in  the  vapour  withdrawal 
conduit  between  the  reservoir  and  the  junction  with  the 
liquid  withdrawal  conduit  preferably  corresponds  to  a 
head  of  liquid  refrigerant  of  between  45  and  200  mm, 
more  preferably  between  65  and  1  60  mm,  especially  be- 
tween  80  and  130  mm. 
[0033]  The  liquid  withdrawal  conduit  may  be  config- 
ured  so  that  liquid  contained  in  it  is  placed  in  heat  ex- 
change  relationship  with  liquid  refrigerant  discharged 
from  the  condenser  so  that  it  is  heated  by  the  said  liquid 
refrigerant,  between  discharge  into  the  conduit  from  the 
reservoir  and  discharge  from  the  conduit  into  the  vapour 
withdrawal  conduit.  In  this  construction,  the  liquid  with- 

drawal  conduit  includes  a  constriction  in  it,  by  which  flow 
of  refrigerant  along  the  conduit  is  controlled.  It  will  be 
preferred  for  this  refrigerant  stream  to  flow  generally  up- 
wardly  while  in  heat  exchange  relationship  with  the  con- 

5  densate. 
[0034]  Examples  of  materials  which  are  suitable  for 
use  as  refrigerants  in  a  single  refrigerant  system  include 
those  designated  by  the  marks  R22  and  R134a.  A  par- 
ticular  advantage  of  the  system  of  the  invention  is  that 

10  it  is  well  suited  to  the  use  of  a  wide  boiling  non-azeo- 
tropic  mixed  refrigerant  in  which  it  is  particularly,  desir- 
able  that,  at  all  places  within  the  condenser  and  the 
evaporator,  liquid  and  vapour  refrigerant  flow  together 
co-currently  and  are  in  equilibrium,  whilst  the  refrigerant 

is  mixture  flows  essentially  counter-currently  with  the  fluid 
with  which  it  is  exchanging  heat.  This  objective  can  be 
achieved  by  the  system  of  the  invention,  particularly 
when  it  includes  both  an  expansion  valve  where  the 
force  required  to  open  it  is  substantially,  independent  of 

20  the  pressure  drop  across  it.  The  vapour  compression 
system  of  the  invention  therefore  makes  possible  the 
power  saving  which  is  available  from  the  use  of  a  wide 
boiling  mixed  refrigerant.  In  addition,  further  power  sav- 
ing  can  be  achieved  because  of  the  ability  of  the  system 

25  of  the  invention  to  adapt  to  varying  duty,  start-up  condi- 
tions,  varying  ambient  conditions  and  so  on,  while  op- 
erating  at  optimum  efficiency. 
[0035]  Thus,  the  refrigerant  preferably  consists  of  two 
or  more  mutually  soluble  refrigerant  substances  which 

30  do  not  form  an  azeotrope.  Examples  of  suitable  mixed 
refrigerants  include  those  designated  by  the  marks 
R23/R134a  and  R32/R227.  Suitable  mixtures  of  refrig- 
erant  substances  can  have  boiling  points  separated  by 
at  least  about  10°C,  for  example  at  least  about  20°C. 

35  The  difference  in  boiling  points  will  often  be  less  than 
about  70°C,  preferably,  less  than  about  60°C,  for  exam- 
ple  less  than  about  50°C. 
[0036]  It  will  be  understood  that  the  term  "refrigerant", 
used  in  this  document  to  denote  the  fluid  circulating  in 

40  the  vapour  compression  system,  is  applicable  to  the  flu- 
id  which  circulates  in  systems  which  function  as  air  con- 
ditioners  or  heat  pumps. 
[0037]  The  duty  performed  by  the  vapour  compres- 
sion  system  is  determined  by  appropriate  adjustment  of 

45  the  flow  rate  of  the  refrigerant  vapour  through  the  sys- 
tem.  This  can  be  achieved  in  a  number  of  ways:  for  ex- 
ample,  the  throughput  of  the  compressor  can  be  adjust- 
ed,  for  example  by  adjustment  of  its  speed  or  by  unload- 
ing  one  or  more  cylinders,  or  more  than  one  compressor 

so  may  be  provided  of  which  some  or  all  may  be  used  ac- 
cording  to  the  quantity  of  refrigerant  required  to  be  cir- 
culated. 
[0038]  Alternatively,  the  desired  duty  may  be  obtained 
by  selectively  switching  the  compressor  on  and  off  as 

55  necessary. 
[0039]  The  control  of  the  compressor  through-put 
maybe  in  response  to  a  detected  change  in  temperature 
in  the  medium  required  to  be  heated  or  cooled  by  the 
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system.  For  example,  in  a  refrigeration  system,  a  tem- 
perature  sensor  may  be  used  to  cause  the  through-put 
of  a  compressor  to  increase  on  detecting  an  increase  in 
temperature  of  a  cold  chamber. 
[0040]  When  air  is  used  as  the  heat  transfer  medium 
in  the  condenser  or  the  evaporator,  and  in  cases  where 
the  duty  of  the  unit  varies  widely,  variable  output  fans 
may  be  used  to  modulate  air  flow  and  to  conserve  pow- 
er. 
[0041]  The  present  invention  will  now  be  described, 
by  way  of  example  only,  with  reference  to  the  accompa- 
nying  drawings,  in  which: 

Figure  1  is  a  schematic  illustration  of  a  vapour  com- 
pression  system  in  accordance  with  the  present  in- 
vention; 

Figure  2  is  a  schematic  illustration  of  a  receiver  suit- 
able  for  use  in  the  vapour  compression  system 
shown  in  Figure  1  ; 

Figure  3  is  a  schematic  illustration  of  another  em- 
bodiment  of  receiver; 

Figure  4  is  a  schematic  illustration  of  another  va- 
pour  compression  system  in  accordance  with  the 
present  invention;  and 

Figure  5  is  a  schematic  illustration  of  a  vapour  com- 
pression  system  in  which  condensed  refrigerant  is 
split  into  two  streams  which  are  split  between  two 
evaporators. 

[0042]  Referring  to  the  drawings,  Figure  1  shows  a  va- 
pour  compression  system  which  comprises  a  compres- 
sor  1  for  increasing  the  pressure  of  refrigerant  vapour, 
and  for  forcing  the  vapour  through  a  first  conduit  3  to  a 
condenser  5.  The  condenser  5  comprises  an  array  of 
condenser  tubes  7,  connected  both  in  series  and  in  par- 
allel,  which  are  attached  to  a  plurality  of  fins  which  facil- 
itate  heat  transfer  between  a  cooling  medium  which 
flows  over  the  fins  and  the  refrigerant  contained  within 
the  condenser  tube.  The  medium  might  be  for  example 
air  when  the  system  forms  part  of  an  air  conditioning  unit 
or  a  refrigerator.  The  flow  directions  of  the  two  fluids  are 
essentially  countercurrent  so  this  design  is  suitable  for 
mixed  refrigerants  as  well  as  pure  refrigerants. 
[0043]  Refrigerant  is  discharged  from  the  condenser 
5  into  a  second  conduit  1  1  through  a  valve  1  3.  A  vapour 
return  tube  1  4  is  provided  to  ensure  that  the  inlet  to  the 
valve  1  3  does  not  become  vapour  locked.  The  valve  1  3 
is  arranged  to  open  when  the  quantity  of  the  condensed 
liquid  refrigerant  behind  or  within  it,  exceeds  a  predeter- 
mined  level.  The  construction  of  an  appropriate  valve  is 
disclosed  in  WO-A-92/06339.  An  appropriate  valve  will 
be  one  in  which  the  force  required  to  open  it  is  substan- 
tially  independent  of  the  pressure  drop  across  it. 
[0044]  The  refrigerant  from  the  condenser  passes  to 

an  evaporator  15  through  the  valve  13  and  the  second 
conduit  11.  The  evaporator  15  comprises  an  array  of 
tubes  connected  in  series  and  in  parallel.  It  further  com- 
prises  evaporator  fins  over  which  a  fluid  flows  so  as  to 

5  transfer  heat  and  to  cause  the  refrigerant  to  evaporate. 
The  fluid  is  cooled  as  a  result.  The  fluid  might  be,  for 
example,  air  when  the  refrigeration  system  forms  part 
of  an  air  conditioning  unit  or  a  refrigerator. 
[0045]  The  refrigerant  is  discharged  from  the  evapo- 

10  rator  1  5  into  a  receiver  21  .  Liquid  refrigerant  discharged 
from  the  evaporator  collects  in  the  reservoir  23  of  the 
receiver  which  can  provide  buffer  storage  of  the  liquid 
refrigerant.  A  vapour  withdrawal  conduit  25  extends 
from  the  top  of  the  reservoir  23,  to  convey  the  major  part 

is  of  the  refrigerant  as  vapour  (that  is,  essentially  liquid- 
free  vapour)  from  the  reservoir  to  the  compressor.  It  will 
therefore  be  understood  that  refrigerant  can  be  separat- 
ed  in  the  receiver,  into  liquid  and  vapour  phases. 
[0046]  The  receiver  includes  a  liquid  withdrawal  con- 

20  duit  27  through  which  liquid  refrigerant  is  supplied  from 
the  reservoir  into  the  vapour  withdrawal  conduit  25.  By 
selection  of  its  diameter  and  length,  taking  into  account 
restrictions  to  flow  such  as  are  provided  by  bends,  the 
vapour  withdrawal  conduit  is  arranged  so  that  the  pres- 

25  sure  of  vapour  flowing  in  is  reduced  at  a  point  down- 
stream  of  the  reservoir  related  to  the  pressure  in  the  res- 
ervoir,  so  that  liquid  refrigerant  in  the  reservoir  is  drawn 
into  the  vapour  withdrawal  conduit  25  through  the  liquid 
withdrawal  conduit  27  at  a  rate  proportional  to  the  va- 

30  pour  flow.  The  pressure  drop  corresponds  approximate- 
ly  to  a  head  of  liquid  refrigerant  of  about  100  mm. 
[0047]  The  evaporator,  receiver  and  flow  proportion- 
ing  means  in  combination  ensure  that  all  of  the  evapo- 
rator  surface  is  employed  for  heat  transfer,  irrespective 

35  of  the  duty  required  of  the  system.  When  the  system  is 
running,  the  arrangement  of  vapour  and  liquid  withdraw- 
al  conduits  in  the  receiver  will  ensure  that  liquid  is  drawn 
from  the  reservoir  at  a  controlled  rate.  Consequently,  the 
level  of  liquid  in  the  reservoir  will  tend  to  go  down.  The 

40  use  of  an  expansion  device  which  opens  when  the  quan- 
tity  of  condensed  liquid  refrigerant  within  or  behind  it 
reaches  a  pre-determined  level  ensures  that  liquid  can- 
not  accumulate  anywhere  in  the  system  other  than  in 
the  reservoir,  because  the  expansion  device  ensures 

45  that  liquid  does  not  accumulate  in  the  condenser.  Liquid 
is  admitted  to  the  evaporator  from  the  condenser  at  the 
rate  at  which  it  is  produced  in  the  condenser.  The  system 
will  therefore  tend  towards  a  steady  state  condition  in 
which  the  liquid  refrigerant  removed  from  the  reservoir 

so  by  means  of  the  liquid  withdrawal  conduit  is  exactly  com- 
pensated  by  the  liquid  component  of  the  two  phase  re- 
frigerant  discharged  into  the  reservoir  from  the  evapo- 
rator.  The  pressure  in  the  evaporator  will  adjust  itself  au- 
tomatically  to  achieve  this  balance.  This  means  that  all 

55  of  the  evaporator  surface  must  be  wet  during  such 
steady  state  operation. 
[0048]  Figures  2  and  3  show  constructions  of  receiv- 
ers  in  more  detail.  Referring  first  to  Figure  2,  in  which 
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the  disclosed  construction  comprises  a  reservoir  31  ,  into 
which  refrigerant  is  discharged  from  the  evaporator 
through  a  discharge  conduit  33.  The  outlet  from  the  dis- 
charge  conduit  is  located  towards  the  top  of  the  reservoir 
31.  The  vapour  withdrawal  conduit  25  from  which  the 
refrigerant  vapour  is  supplied  from  the  reservoir  31  to 
the  compressor  is  located  towards  the  top  of  the  reser- 
voir. 
[0049]  The  vapour  withdrawal  conduit  25  has  a  ll- 
shaped  portion  35  immediately  downstream  of  the  res- 
ervoir  31  .  The  U-shaped  portion  comprises  first  and  sec- 
ond  limbs  37,  39  and  a  connecting  base  portion.  The 
base  portion  is  located  at  a  level  well  below  the  normal 
level  41  of  liquid  refrigerant  contained  in  the  reservoir 
31  when  the  system  is  running  in  a  steady  state  condi- 
tion. 
[0050]  The  second  limb  39  of  the  U-shaped  portion  of 
the  vapour  withdrawal  conduit  is  flared. 
[0051]  A  liquid  withdrawal  conduit  43  extends  from  the 
base  of  the  reservoir  31  (well  below  the  normal  liquid 
level  41  )  and  joins  the  second  limb  39  of  the  U-shaped 
portion  of  the  vapour  withdrawal  conduit.  The  junction 
between  the  liquid  and  vapour  withdrawal  conduits  25, 
43  is  at  a  point  just  upstream  of  the  flare  in  the  vapour 
withdrawal  conduit.  The  opening  from  the  liquid  with- 
drawal  conduit  into  the  vapour  withdrawal  conduit  dis- 
charqes  liquid  refrigerant  into  the  vapour  withdrawal 
conduit  at  a  point  about  one  third  of  the  distance  across 
the  vapour  withdrawal  conduit,  so  that  the  liquid  refrig- 
erant  discharged  into  the  vapour  will  tend  to  atomise  as 
it  is  discharged. 
[0052]  The  liquid  withdrawal  conduit  43  is  provided  by 
a  capillary  tube.  The  diameter  and  length  of  the  capillary 
tube  are  selected  so  that,  for  a  rate  of  liquid  injection 
into  the  vapour  withdrawal  conduit  25  at  the  desired  ratio 
(for  example  about  2%  by  weight  of  the  throughput  of 
refrigerant  through  the  compressor),  the  pressure  drop 
across  the  liquid  withdrawal  conduit  is  equal  to  the  pres- 
sure  drop  in  the  vapour  withdrawal  conduit  25.  The  junc- 
tion  between  the  vapour  and  liquid  withdrawal  conduits 
is  at  a  level  that  is  about  or  slightly  above  the  level  of 
liquid  refrigerant  in  the  reservoir  when  the  system  is  at 
a  steady  stage  operation. 
[0053]  Figure  3  shows  an  alternative  construction  of 
receiver  51.  It  comprises  a  reservoir  53  into  which  re- 
frigerant  is  discharged  from  the  evaporator  through  a 
conduit  55. 
[0054]  A  vapour  withdrawal  conduit  57  has  an  open- 
ing  towards  the  top  of  the  reservoir  for  entry  of  vapour 
for  supply  to  the  compressor.  The  vapour  withdrawal 
conduit  includes  a  downwardly  extending  portion  and  a 
portion  which  extends  approximately  parallel  to  the  sur- 
face  of  liquid  refrigerant  contained  in  the  reservoir,  at 
about  the  level  of  liquid  when  the  system  is  running  in  a 
steady  state  condition. 
[0055]  A  constriction  in  the  vapour  withdrawal  conduit 
provides  a  venturi  59,  by  which  the  pressure  of  the  va- 
pour  in  the  vapour  withdrawal  conduit  is  decreased  and 

then  increased. 
[0056]  A  liquid  withdrawal  conduit  61  is  provided  in 
the  form  of  an  n-shaped  tube,  with  its  opening  63  for 
entry  of  liquid  located  towards  the  base  of  the  reservoir 

5  53. 
[0057]  The  opening  65  for  discharge  of  liquid  refriger- 
ant  into  the  vapour  withdrawal  conduit  57  is  located  rel- 
ative  to  the  venturi  59  such  that  liquid  refrigerant  is 
drawn  from  the  reservoir  53  into  the  vapour  withdrawal 

10  conduit  through  the  liquid  withdrawal  conduit  as  a  result 
of  the  pressure  changes  imposed  on  vapour  in  the  va- 
pour  withdrawal  conduit  by  the  venturi. 
[0058]  The  quantity  of  liquid  that  is  drawn  into  the  va- 
pour  withdrawal  conduit  is  controlled  at  least  partially  by 

is  the  dimensions  of  the  venturi. 
[0059]  Figure  4  shows  a  vapour  compression  system 
which  comprises  a  compressor  81  for  increasing  the 
pressure  of  refrigerant  vapour,  and  for  forcing  the  va- 
pour  through  a  first  conduit  83  to  a  condenser  85.  Re- 

20  f  rigerant  is  discharged  from  the  condenser  into  a  second 
conduit  91  through  a  valve  93.  A  vapour  return  tube  can 
be  provided  to  ensure  that  the  inlet  to  the  valve  does  not 
become  vapour  locked.  The  valve  is  arranged  to  open 
when  the  quantity  of  the  condensed  liquid  refrigerant  be- 

25  hind  or  within  it  exceeds  a  pre-determined  level. 
[0060]  The  refrigerant  from  the  condenser  passes 
through  an  evaporator  95  through  the  valve  93  and  the 
second  conduit  91.  The  refrigerant  is  discharged  from 
the  evaporator  95  into  a  receiver  101  .  Liquid  refrigerant 

30  discharged  from  the  evaporator  collects  in  the  reservoir 
103  of  the  receiver.  A  vapour  withdrawal  conduit  105  ex- 
tends  from  the  top  of  the  reservoir,  and  to  convey  the 
major  part  of  the  refrigerant  as  vapour  from  the  reservoir 
to  the  compressor. 

35  [0061]  The  receiver  includes  a  liquid  withdrawal  con- 
duit  1  07  through  which  liquid  refrigerant  is  supplied  from 
the  reservoir  into  the  vapour  withdrawal  conduit.  The  liq- 
uid  conduit  includes  a  constriction  108  which  provides 
a  resistance  to  flow.  Liquid  refrigerant  in  the  conduit  1  07 

40  is  exposed  to  heat  imparted  by  liquid  refrigerant  that  is 
discharged  from  the  condenser  as  it  flows  generally  up- 
wardly  through  a  heat  exchanger  109  (such  that  the 
point  of  entry  to  the  heat  exchanger  is  lower  than  the 
point  of  exit)  so  that  the  liquid  refrigerant  is  evaporated, 

45  at  least  partially.  The  refrigerant  from  the  heat  exchang- 
er  is  then  injected  into  the  vapour  withdrawal  conduit 
1  05  for  supply  to  the  compressor. 
[0062]  The  valve  93  comprises  afloat  111  which  is  ex- 
posed  to  saturated  liquid  refrigerant  from  the  condenser, 

so  and  valve  orifices  113  which  are  exposed  to  liquid  re- 
frigerant  that  has  been  sub-cooled  by  passage  through 
the  heat  exchanger  109.  The  float  111  and  the  needles 
by  which  the  valve  orifices  are  closed  are  connected  by 
an  elongate  rod  115  in  a  close  fitting  tube  which  are  such 

55  that  the  flow  of  liquid  that  is  permitted  between  the  float 
chamber  and  the  valve  orifices  through  the  resulting  an- 
nular  passage  is  negligible.  Accordingly,  saturated  re- 
frigerant  condensate  is  caused  to  flow  from  the  base  of 
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the  float  chamber,  through  the  heat  exchanger,  into  the 
valve  body,  where  it  expands  through  the  orifices  of  the 
valve. 
[0063]  The  evaporator,  receiver  and  flow  proportion- 
ing  means  in  combination  ensure  that  all  of  the  evapo-  s 
rator  surface  is  effectively  employed  for  heat  transfer, 
irrespective  of  the  duty  required  of  the  system.  When 
the  system  is  running,  the  arrangement  of  vapour  and 
liquid  withdrawal  conduits  in  the  receiver  will  ensure  that 
liquid  is  drawn  from  the  reservoir  at  a  controlled  rate.  10 
Consequently,  the  level  of  liquid  in  the  reservoir  will  tend 
to  go  down.  The  use  of  an  expansion  device  which 
opens  when  the  quantity  of  condensed  liquid  refrigerant 
within  or  behind  it  reaches  a  pre-determined  level  en- 
sures  that  liquid  cannot  accumulate  anywhere  in  the  15 
system  other  than  in  the  reservoir,  because  the  expan- 
sion  device  ensures  that  liquid  does  not  accumulate  in 
the  condenser.  The  system  will  therefore  tend  towards 
a  steady  state  condition  in  which  the  liquid  refrigerant 
removed  from  the  reservoir  by  means  of  the  liquid  with-  20 
drawal  conduit  is  exactly  compensated  by  the  liquid 
component  of  two  phase  refrigerant  discharged  into  the 
reservoir  from  the  evaporator.  The  pressure  in  the  evap- 
orator  will  adjust  itself  automatically  to  achieve  this  bal- 
ance.  This  means  that  all  of  the  evaporator  surface  must  25 
be  wet  during  such  steady  state  operation. 
[0064]  Figure  5  shows  a  system  which  can  accommo- 
date  a  temperature  change  in  the  evaporator  which  is 
significantly  greater  than  that  in  the  condenser,  for  ex- 
ample  by  as  much  as  a  factor  of  two  or  more.  For  ex-  30 
ample,  the  temperature  change  across  the  condenser 
might  be  about  1  0°C  (between  say  1  9  and  29°C),  while 
the  temperature  change  across  the  evaporator  might  be 
about  22°C  (in  two  stages  from  say  27  to  16°C  and  16 
to  5°C).  35 
[0065]  The  system  includes  a  receiver  1  20  into  which 
liquid  is  discharged  from  the  condenser  122.  Liquid  from 
the  reservoir  is  split  between  two  streams,  each  of  which 
supplies  refrigerant  into  first  and  second  evaporators 
1  24,  1  26.  Flow  of  refrigerant  into  the  evaporators  is  con-  40 
trolled  by  means  of  valves  128,  130. 
[0066]  Refrigerant  is  discharged  from  the  evaporators 
into  respective  reservoirs  1  32,  1  34,  in  liquid  and  vapour 
phases,  from  which  refrigerant  vapour  is  withdrawn  for 
supply  to  the  compressor  assembly  1  36.  The  reservoirs  45 
also  supply  liquid  refrigerant  in  small  controlled  quanti- 
ties  to  the  compressor  through  liquid  withdrawal  con- 
duits  138,  140  which  join  the  vapour  withdrawal  con- 
duits,  in  the  manner  described  above  with  reference  to 
Figure  2  or  Figure  3.  so 
[0067]  The  valves  128,  130  are  controlled  by  level 
sensors  for  liquid  in  the  reservoirs. 
[0068]  The  compressor  assembly  1  36  comprises  two 
separate  compressors,  which  operate  at  high  and  low 
pressures  respectively.  The  use  of  two  compressors  in  55 
this  way  facilitates  operation  of  the  two  evaporators  of 
the  system  over  different  temperature  profiles. 
[0069]  The  components  are  arranged  so  that  the  re- 
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ceiver  can  hold  all  of  the  free  refrigerant  in  the  system 
when  the  reservoirs  do  not  hold  any.  The  reservoirs  are 
sufficiently  large  that  they  can  hold  liquid  refrigerant 
without  frothing  into  the  compressor. 

Claims 

1.  A  vapour  compression  system  in  which  a  quantity 
of  a  refrigerant  circulates  between  at  least  two  pres- 
sure  levels  in  a  condenser  (5)  and  an  evaporator 
(15)  respectively,  comprising: 

(a)  a  compressor  (1  )  for  increasing  the  pressure 
of  refrigerant  vapour; 

(b)  the  condenser  for  high  pressure  refrigerant 
vapour  received  from  the  compressor; 

(c)  an  expansion  device  (13)  which  admits  liq- 
uid  refrigerant  to  the  evaporator  from  the  con- 
denser  at  the  rate  at  which  it  is  produced  in  the 
condenser,  across  which  device  the  pressure 
differential  between  the  condenser  and  the 
evaporator  is  maintained,  to  control  the  with- 
drawal  of  liquid  refrigerant  from  the  condenser 
according  to  the  volume  of  liquid  refrigerant  that 
is  within  or  behind  it; 

(d)  the  evaporator  for  liquid  refrigerant  received 
from  the  condenser; 

(e)  a  receiver  (21)  into  which  refrigerant  is  dis- 
charged  from  the  evaporator,  the  receiver  in- 
cluding  a  reservoir  into  which  liquid  refrigerant 
discharged  from  the  evaporator  collects,  to 
control  supply  of  liquid  refrigerant  to  the  com- 
pressor; 

(f)  a  vapour  withdrawal  conduit  (25)  through 
which  vapour  is  withdrawn  from  the  receiver  for 
supply  to  the  compressor; 

(g)  a  liquid  withdrawal  conduit  (27)  through 
which  liquid  refrigerant  is  withdrawn  from  the 
reservoir  into  the  vapour  withdrawal  conduit  for 
supply  to  the  compressor;  and 

(h)  means  (35)  for  controlling  the  rate  of  remov- 
al  of  liquid  refrigerant  from  the  reservoir  in  pro- 
portion  to  the  amount  of  refrigerant  that  is  re- 
moved  from  the  receiver  as  vapour  so  that  re- 
frigerant  from  the  controlling  means  supplied  to 
the  compressor  is  of  such  composition  that  the 
refrigerant  subsequently  discharged  into  the  re- 
ceiver  from  the  evaporator  is  wet  under  normal 
operating  conditions  of  the  system. 

EP0  795  110  B1 

9 



17 EP0  795  110  B1 18 

2.  A  vapour  compression  system  as  claimed  in  claim 
1,  in  which  the  receiver  is  arranged  so  that  liquid 
refrigerant  contained  in  the  reservoir  is  retained  in 
the  reservoir  at  shut-down  of  the  system. 

5 
3.  A  vapour  compression  system  as  claimed  in  claim 

1  or  claim  2,  in  which  the  vapour  withdrawal  conduit 
is  arranged  so  that  the  pressure  of  vapour  flowing 
in  it  is  reduced  at  a  point  downstream  of  the  reser- 
voir  relative  to  the  pressure  in  the  reservoir,  and  in  10 
which  the  liquid  withdrawal  conduit  is  arranged  so 
that  liquid  refrigerant  in  the  reservoir  is  drawn 
through  the  liquid  withdrawal  conduit  into  the  va- 
pour  withdrawal  conduit. 

15 
4.  A  vapour  compression  system  as  claimed  in  claim 

3,  in  which  the  configuration  of  the  vapour  withdraw- 
al  conduit  and  the  configuration  of  the  liquid  with- 
drawal  conduit  are  selected  such  that  the  pressure 
drop  in  the  vapour  withdrawal  conduit  between  the  20 
reservoir  and  where  it  joins  the  liquid  withdrawal 
conduit  provides  a  controlled  flow  of  liquid  along  the 
liquid  withdrawal  conduit  from  the  reservoir  to  the 
junction. 

25 
5.  A  vapour  compression  system  as  claimed  in  claim 

4,  in  which  the  cross-sectional  configuration  of  the 
vapour  withdrawal  conduit  differs  between  the  por- 
tions  upstream  and  downstream  respectively  of  the 
junction  with  the  liquid  withdrawal  conduit.  30 

6.  A  vapour  compression  system  as  claimed  in  any 
one  of  claims  3  to  5,  in  which  the  junction  between 
the  vapour  and  liquid  withdrawal  conduits  is  at  a  lev- 
el  that  is  about  or  slightly  above  the  level  of  liquid  35 
refrigerant  in  the  reservoir  when  the  system  is  at 
steady  state  operation. 

7.  A  vapour  compression  system  as  claimed  in  claim 
6,  in  which  the  opening  from  the  liquid  withdrawal  40 
conduit  into  the  vapour  withdrawal  conduit  dis- 
charges  liquid  refrigerant  into  the  vapour  withdrawal 
conduit  at  a  point  at  least  about  one  third  of  the  dis- 
tance  across  the  vapour  withdrawal  conduit. 

45 
8.  A  vapour  compression  system  as  claimed  in  claim 

3,  in  which  the  vapour  withdrawal  conduit  has  a  con- 
striction  in  it. 

9.  A  vapour  compression  system  as  claimed  in  claim  so 
8,  in  which  the  said  constriction  provides  a  venturi. 

10.  A  vapour  compression  system  as  claimed  in  any 
one  of  claims  3  to  9,  in  which  the  liquid  withdrawal 
conduit  includes  an  n-shaped  portion  with  two  limbs  55 
and  a  connecting  portion  extending  between  them, 
in  which  liquid  is  drawn  from  the  reservoir  and  made 
to  flow  initially  upwardly  from  the  reservoir  along  a 

first  one  of  the  limbs,  and  downwardly  to  the  junction 
with  the  vapour  flow  conduit  along  the  other  of  the 
limbs. 

11.  A  vapour  compression  system  as  claimed  in  any 
one  of  claims  3  to  1  0,  in  which  the  liquid  withdrawal 
conduit  includes  a  section  that  is  a  capillary. 

12.  A  vapour  compression  system  as  claimed  in  any 
one  of  claims  3  to  11  ,  in  which  the  opening  for  va- 
pour  to  enter  the  vapour  withdrawal  conduit  is  at  or 
towards  the  top  of  the  reservoir,  and  in  which  the 
vapour  withdrawal  conduit  includes  a  section  which 
extends  downwardly  to  a  level  below  the  level  of  liq- 
uid  in  the  reservoir  when  the  system  is  in  operation. 

13.  A  vapour  compression  system  as  claimed  in  claim 
1  2,  in  which  the  vapour  withdrawal  conduit  includes 
a  U-shaped  portion  with  two  limbs  and  a  connecting 
portion  extending  between  them,  in  which  the  up- 
stream  limb  of  the  U-shaped  portion  provides  the 
said  downwardly  extending  section. 

14.  A  vapour  compression  system  as  claimed  in  13,  in 
which  the  junction  between  the  vapour  withdrawal 
conduit  and  the  liquid  withdrawal  conduit  is  located 
in  the  downstream  limb  of  the  U-shaped  portion  of 
the  vapour  withdrawal  conduit. 

15.  A  vapour  compression  system  as  claimed  in  claim 
14,  in  which  the  junction  between  the  vapour  with- 
drawal  conduit  and  the  liquid  withdrawal  conduit  is 
located  at  approximately  the  level  of  liquid  in  the 
reservoir  when  the  system  is  in  operation. 

16.  A  vapour  compression  system  as  claimed  in  claim 
1,  in  which  the  liquid  withdrawal  conduit  is  config- 
ured  so  that  liquid  contained  in  it  is  placed  in  heat 
exchange  relationship  with  liquid  refrigerant  dis- 
charged  from  the  condenser  so  that  it  is  heated  and 
at  least  partially  evaporated  by  the  said  liquid  refrig- 
erant,  between  discharge  into  the  conduit  from  the 
reservoir  and  discharge  from  the  conduit  into  the  va- 
pour  withdrawal  conduit. 

17.  A  vapour  compression  system  as  claimed  in  claim 
16,  in  which  the  liquid  withdrawal  conduit  includes 
a  constriction  in  it,  by  which  flow  of  refrigerant  along 
the  conduit  is  controlled. 

18.  A  vapour  compression  system  as  claimed  in  claim 
1  6  or  claim  1  7,  in  which  the  opening  into  the  liquid 
withdrawal  conduit  for  liquid  from  the  reservoir  is  lo- 
cated  in  the  base  of  the  reservoir. 

19.  A  vapour  compression  system  as  claimed  in  any 
one  of  claims  16  to  18,  in  which  refrigerant  flows 
generally  upwardly  while  in  heat  exchange  relation- 
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ship  with  the  condensate. 

20.  A  vapour  compression  system  as  claimed  in  any 
one  of  claims  1  to  20,  in  which  the  means  for  con- 
trolling  the  rate  of  removal  of  liquid  refrigerant  from 
the  receiver  is  arranged  such  that  the  wetness  of 
the  refrigerant  discharged  from  the  evaporator  into 
the  receiver  is  not  more  than  about  5%,  preferably 
not  more  than  about  3.5%. 

21.  A  vapour  compression  system  as  claimed  in  any 
preceding  claim,  which  includes  a  refrigerant  which 
consists  of  two  or  more  mutually  soluble  refrigerant 
substances  which  do  not  form  an  azeotrope. 

22.  A  vapour  compression  system  as  claimed  in  any 
preceding  claim,  which  includes  two  evaporators 
arranged  to  cool  a  fluid  in  sequence,  through  suc- 
cessive  temperature  ranges. 

23.  A  vapour  compression  system  as  claimed  in  claim 
22,  which  includes  respective  reservoirs,  into  which 
refrigerant  is  discharged  from  the  evaporators. 

24.  A  vapour  compression  system  as  claimed  in  claim 
23,  which  includes  valves  for  controlling  the  flow  of 
fluid  between  the  evaporators,  the  valves  being 
controlled  according  to  the  level  of  liquid  refrigerant 
in  the  reservoirs. 

25.  A  method  of  operating  a  vapour  compression  sys- 
tem  in  which  a  quantity  of  a  refrigerant  circulates 
between  at  least  two  pressure  levels  in  a  condenser 
(5)  and  an  evaporator  (15)  respectively,  wherein  the 
refrigerant  consists  of  two  or  more  mutually  soluble 
refrigerant  substances  which  do  not  form  an  azeo- 
trope,  the  system  comprising: 

(a)  a  compressor  (1  )  for  increasing  the  pressure 
of  refrigerant  vapour; 

(b)  the  condenser  for  high  pressure  refrigerant 
vapour  received  from  the  compressor; 

(c)  an  expansion  device  (13)  which  admits  liq- 
uid  refrigerant  to  the  evaporator  from  the  con- 
denser  at  the  rate  at  which  it  is  produced  in  the 
condenser,  across  which  device  the  pressure 
differential  between  the  condenser  and  the 
evaporator  is  maintained,  to  control  the  with- 
drawal  of  liquid  refrigerant  from  the  condenser 
according  to  the  volume  of  liquid  refrigerant  that 
is  within  or  behind  it; 

(d)  the  evaporator  for  liquid  refrigerant  received 
from  the  condenser;  and 

(e)  a  receiver  (21)  into  which  receiver  refriger- 

ant  is  dicharged  from  the  evaporator,  the  re- 
ceiver  including: 

a  reservoir  into  which  liquid  refrigerant  dis- 
5  charged  from  the  evaporator  collects,  to 

control  supply  of  liquid  refrigerant  to  the 
compressor, 

a  vapour  withdrawal  conduit  (25)  through 
10  which  refrigerant  vapour  is  withdrawn  from 

the  receiver  for  supply  to  the  compressor, 
and 

a  liquid  withdrawal  conduit  (27)  throught 
is  which  liquid  refrigerant  is  withdrawn  from 

the  reservoir  into  the  vapour  withdrawal 
conduit  for  supply  to  the  compressor, 

the  method  comprising  supplying  wet  refrigerant  to 
20  the  compressor  and  controlling  the  rate  of  removal 

of  liquid  refrigerant  from  the  receiver  in  proportion 
to  the  amount  of  refrigerant  that  is  removed  from 
the  receiver  as  vapour  so  as  to  contol  the  wetness 
of  the  refrigerant  discharged  into  the  receiver  from 

25  the  evaporator  to  ensure  that  substantially  the  en- 
tire  heat  exchange  surface  of  the  evaporator  re- 
mains  wet  under  normal  operating  conditions  of  the 
system. 

30  26.  A  method  as  claimed  in  claim  25,  in  which  the  va- 
pour  withdrawal  conduit  is  arranged  so  that  the 
pressure  of  vapour  flowing  in  it  is  reduced  at  a  point 
downstream  of  the  reservoir  relative  to  the  pressure 
in  the  reservoir,  so  that  liquid  refrigerant  in  the  res- 

35  ervoir  is  drawn  into  the  vapour  withdrawal  conduit 
through  the  liquid  withdrawal  conduit. 

27.  A  method  as  claimed  in  claim  25,  in  which  the  liquid 
withdrawal  conduit  is  configured  so  that  liquid  con- 

40  tained  in  it  is  placed  in  heat  exchange  relationship 
with  liquid  refrigerant  discharged  from  the  condens- 
er  so  that  it  is  heated  and  at  least  partially  evapo- 
rated  by  the  said  liquid  refrigerant,  between  dis- 
charge  into  the  conduit  from  the  reservoir  and  dis- 

45  charge  from  the  conduit  into  the  vapour  withdrawal 
conduit. 

Patentanspriiche 
50 

1  .  Dampfkompressionssystem,  in  dem  eine  Menge  ei- 
nes  Kuhlmittels  zwischen  mindestens  zwei  Druck- 
pegeln  in  einem  Verflussiger  (5)  bzw.  einem  Ver- 
dampfer  (15)  zirkuliert,  mit: 

55 
(a)  einem  Kompressor  (1)  zum  Erhohen  des 
Drucks  des  Kuhlmitteldampfes; 
(b)  dem  Verflussiger  fur  vom  Kompressor  emp- 

20 

25 

11 
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fangenen  Kuhlmitteldampf  unter  hohem  Druck; 
(c)  einer  Expansionseinrichtung  (13),  die  dem 
Verdampfer  vom  Verflussiger  flussiges  Kiihl- 
mittel  mit  der  Rate  zufuhrt,  mit  der  es  im  Ver- 
flussiger  erzeugt  wird,  wobei  iiber  die  Einrich- 
tung  die  Druckdifferenz  zwischen  dem  Verflus- 
siger  und  dem  Verdampfer  aufrechterhalten 
wird,  urn  den  Abzug  von  flussigem  Kuhlmittel 
aus  dem  Verflussiger  nach  dem  Volumen  an 
flussigem  Kuhlmittel  zu  steuern,  das  in  oder 
hinter  ihm  ist; 
(d)  dem  Verdampfer  fur  vom  Verflussiger  emp- 
fangenes  flussiges  Kuhlmittel; 
(e)  einem  SammelgefaB  (21),  in  das  Kuhlmittel 
vom  Verdampfer  ausstromt,  wobei  das  Sam- 
melgefaB  ein  Reservoir  enthalt,  in  das  sich  vom 
Verdampfer  ausgestromtes  flussiges  Kuhlmit- 
tel  sammelt,  urn  die  Zufuhr  von  flussigem  Kuhl- 
mittel  zum  Kompressor  zu  steuern; 
(f)  einer  Dampfabzugsleitung  (25),  durch  die 
Dampf  aus  dem  SammelgefaB  fur  die  Zufuhr 
zum  Kompressor  abgezogen  wird; 
(g)  einer  Flussigkeitsabzugsleitung  (27),  durch 
die  flussiges  Kuhlmittel  aus  dem  Reservoir  in 
die  Dampfabzugsleitung  fur  die  Zufuhr  zum 
Kompressor  abgezogen  wird;  und 
(h)  einer  Einrichtung  (35)  zum  Steuern  der  Rate 
einer  Entnahme  von  flussigem  Kuhlmittel  aus 
dem  Reservoir  im  Verhaltnis  zur  Kuhlmittel- 
menge,  die  aus  dem  SammelgefaB  als  Dampf 
entnommen  wird,  so  dal3  das  von  der  Steuer- 
einrichtung  an  den  Kompressor  gelieferte  Kuhl- 
mittel  eine  derartige  Zusammensetzung  auf- 
weist,  dal3  das  vom  Verdampfer  anschlieBend 
in  das  SammelgefaB  abgegebene  Kuhlmittel 
unter  normalen  Betriebsbedingungen  des  Sy- 
stems  feucht  ist. 

2.  Dampfkompressionssystem  nach  Anspruch  1,  in 
dem  das  SammelgefaB  so  eingerichtet  ist,  dal3  im 
Reservoir  enthaltenes  flussiges  Kuhlmittel  beim 
Abschaltendes  Systems  im  Reservoir  zuruckgehal- 
ten  wird. 

3.  Dampfkompressionssystem  nach  Anspruch  1  oder 
Anspruch  2,  in  dem  die  Dampfabzugsleitung  so  an- 
geordnet  ist,  dal3  der  Druck  von  in  ihr  stromendem 
Dampf  an  einem  Punkt  stromabwarts  des  Reser- 
voirs  in  bezugauf  den  Druck  im  Reservoir  verringert 
ist,  und  in  dem  die  Flussigkeitsabzugsleitung  so  an- 
geordnet  ist,  dal3  flussiges  Kuhlmittel  im  Reservoir 
durch  die  Flussigkeitsabzugsleitung  in  die  Dampf- 
abzugsleitung  gezogen  wird. 

4.  Dampfkompressionssystem  nach  Anspruch  3,  in 
dem  die  Anordnung  der  Dampfabzugsleitung  und 
die  Anordnung  der  Flussigkeitsabzugsleitung  so 
ausgewahlt  sind,  da!3  der  Druckabfall  in  der  Dampf- 

abzugsleitung  zwischen  dem  Reservoir  und  der 
Stelle,  an  der  sie  mit  der  Flussigkeitsabzugsleitung 
verbunden  ist,  einen  gesteuerten  Flussigkeitsstrom 
entlang  der  Flussigkeitsabzugsleitung  vom  Reser- 

5  voir  zur  Verbindungsstelle  lief  ert. 

5.  Dampfkompressionssystem  nach  Anspruch  4,  in 
dem  sich  die  Querschnittsform  der  Dampfabzugs- 
leitung  zwischen  den  Teilen  stromaufwarts  bzw. 

10  stromabwarts  der  Verbindungsstelle  von  der  Flus- 
sigkeitsabzugsleitung  unterscheidet. 

6.  Dampfkompressionssystem  nach  einem  der  An- 
spruche  3  bis  5,  in  dem  die  Verbindungsstelle  zwi- 

15  schen  der  Dampf-  und  Flussigkeitsabzugsleitung 
bei  einem  Pegel  liegt,  der  etwa  der  Pegel  des  fliis- 
sigen  Kuhlmittels  im  Reservoir  ist  oder  geringfugig 
hoher  liegt,  wenn  das  System  in  einem  stationaren 
Betrieb  ist. 

20 
7.  Dampfkompressionssystem  nach  Anspruch  6,  in 

dem  die  Offnung  von  der  Flussigkeitsabzugsleitung 
in  die  Dampfabzugsleitung  flussiges  Kuhlmittel  in 
die  Dampfabzugsleitung  an  einem  Punkt  minde- 

25  stens  bei  etwa  einem  Drittel  der  Distanz  iiber  die 
Dampfabzugsleitung  ausstromen  Ial3t. 

8.  Dampfkompressionssystem  nach  Anspruch  3,  in 
dem  die  Dampfabzugsleitung  eine  Verengung  in  ihr 

30  aufweist. 

9.  Dampfkompressionssystem  nach  Anspruch  8,  in 
dem  die  Verengung  eine  Venturiverengung  schafft. 

35  10.  Dampfkompressionssystem  nach  einem  der  An- 
spruche  3  bis  9,  in  dem  die  Flussigkeitsabzugslei- 
tung  einen  n-formigen  Teil  mit  zwei  Schenkeln  und 
einem  zwischen  ihnen  verlaufenden  Verbindungs- 
teil  enthalt,  in  der  Flussigkeit  aus  dem  Reservoir  ge- 

40  zogen  wird  und  man  diese  vom  Reservoir  entlang 
einem  ersten  Schenkel  anfangs  nach  oben  und  ent- 
lang  dem  anderen  Schenkel  nach  unten  zur  Verbin- 
dungsstelle  mit  der  Dampfstromleitung  stromen 
Ial3t. 

45 
11.  Dampfkompressionssystem  nach  einem  der  An- 

spruche  3  bis  10,  in  dem  die  Flussigkeitsabzugslei- 
tung  einen  Abschnitt  enthalt,  der  eine  Kapillare  ist. 

so  12.  Dampfkompressionssystem  nach  einem  der  An- 
spruche  3  bis  1  1  ,  in  dem  die  Offnung  zum  Eintreten 
des  Dampfes  in  die  Dampfabzugsleitung  beim  oder 
in  Richtung  des  oberen  Endes  des  Reservoirs  liegt, 
und  in  dem  die  Dampfabzugsleitung  einen  Ab- 

55  schnitt  enthalt,  der  nach  unten  zu  einem  Pegel  un- 
terhalb  des  Flussigkeitspegels  im  Reservoir  ver- 
lauft,  wenn  das  System  in  Betrieb  ist. 

12 
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13.  Dampfkompressionssystem  nach  Anspruch  12,  in 
dem  die  Dampfabzugsleitung  einen  U-formigen  Teil 
mit  zwei  Schenkeln  und  einem  zwischen  ihnen  ver- 
laufenden  Verbindungsteil  enthalt,  worin  derstrom- 
aufwartige  Schenkel  des  U-formigen  Teils  den  nach  s 
unten  verlaufenden  Abschnitt  liefert. 

14.  Dampfkompressionssystem  nach  Anspruch  13,  in 
dem  die  Verbindungsstelle  zwischen  der  Dampfab- 
zugsleitung  und  der  Flussigkeitsabzugsleitung  im  10 
stromabwartigen  Schenkel  des  U-formigen  Teils 
der  Dampfabzugsleitung  liegt. 

15.  Dampfkompressionssystem  nach  Anspruch  14,  in 
dem  die  Verbindungsstelle  zwischen  der  Dampfab-  15 
zugsleitung  und  der  Flussigkeitsabzugsleitung  bei 
ungefahr  dem  Fliissigkeitspegel  im  Reservoir  liegt, 
wenn  das  System  in  Betrieb  ist. 

16.  Dampfkompressionssystem  nach  Anspruch  1,  in  20 
dem  die  Flussigkeitsabzugsleitung  so  gestaltet  ist, 
dal3  in  ihr  enthaltene  Flussigkeit  in  einer  Warme- 
austauschbeziehung  mit  vom  Verflussiger  ausge- 
stromtem  flussigem  Kuhlmittel  angeordnet  ist,  so 
dal3  sie  durch  das  fliissige  Kuhlmittel  erwarmt  und  25 
zumindest  teilweise  verdampft  wird,  zwischen  ei- 
nem  Austritt  in  die  Leitung  vom  Reservoir  und  ei- 
nem  Austritt  aus  der  Leitung  in  die  Dampfabzugs- 
leitung. 

30 
17.  Dampfkompressionssystem  nach  Anspruch  16,  in 

dem  die  Flussigkeitsabzugsleitung  eine  Verengung 
in  ihr  enthalt,  durch  die  ein  Kiihlmittelstrom  entlang 
der  Leitung  gesteuert  wird. 

35 
18.  Dampfkompressionssystem  nach  Anspruch  16 

oder  Anspruch  17,  in  dem  sich  die  Offnung  in  die 
Flussigkeitsabzugsleitung  fur  Flussigkeit  aus  dem 
Reservoir  im  Boden  des  Reservoirs  befindet. 

40 
19.  Dampfkompressionssystem  nach  einem  der  An- 

spriiche  1  6  bis  1  8,  in  dem  Kuhlmittel  wahrend  einer 
Warmeaustauschbeziehung  mit  dem  Kondensat  im 
allgemeinen  nach  oben  stromt. 

45 
20.  Dampfkompressionssystem  nach  einem  der  An- 

spriiche  1  bis  1  9,  in  dem  die  Einrichtung  zum  Steu- 
ern  der  Rate  einer  Entnahme  von  flussigem  Kuhl- 
mittel  aus  dem  Reservoir  so  eingerichtet  ist,  daBdie 
Feuchtigkeit  des  aus  dem  Verdampfer  in  das  Re-  so 
servoir  ausgestromten  Kuhlmittels  nicht  mehr  als 
5%,  vorzugsweise  nicht  mehr  als  etwa  3,5%  be- 
tragt. 

21.  Dampfkompressionssystem  nach  einem  der  vor-  55 
hergehenden  Anspruche,  das  ein  Kuhlmittel  ent- 
halt,  das  aus  zwei  oder  mehr  wechselseitig  losli- 
chen  Kuhlmittelsubstanzen  besteht,  die  keine 

azeotrope  Mischung  bilden. 

22.  Dampfkompressionssystem  nach  einem  der  vor- 
hergehenden  Anspruche,  das  zwei  Verdampfer  ent- 
halt,  die  so  angeordnet  sind,  dal3  ein  Fluid  nachein- 
ander  iiber  aufeinanderfolgende  Temperaturberei- 
che  gekiihlt  wird. 

23.  Dampfkompressionssystem  nach  Anspruch  22, 
das  jeweilige  Reservoire  enthalt,  in  die  man  Kuhl- 
mittel  aus  den  Verdampfern  ausstromen  Ial3t. 

24.  Dampfkompressionssystem  nach  Anspruch  23, 
das  Ventile  zum  Steuern  des  Fluidstroms  zwischen 
den  Verdampfern  enthalt,  wobei  die  Ventile  gemaB 
dem  Pegel  des  fliissigen  Kuhlmittels  in  den  Reser- 
voiren  gesteuert  werden. 

25.  Verfahren  zum  Betreiben  eines  Dampfkompressi- 
onssystems,  in  dem  eine  Kiihlmittelmenge  zwi- 
schen  zumindest  zwei  Druckpegeln  in  einem  Ver- 
fliissiger  (5)  bzw.  einem  Verdampfer  (15)  zirkuliert, 
worin  das  Kuhlmittel  aus  zwei  oder  mehr  gegensei- 
tig  loslichen  Kuhlmittelsubstanzen  besteht,  die  kei- 
ne  azeotrope  Mischung  bilden,  wobei  das  System 
aufweist: 

(a)  einen  Kompressor  (1)  zum  Erhohen  des 
Drucks  des  Kiihlmitteldampfes; 
(b)  den  Verflussiger  fur  vom  Kompressor  emp- 
fangenen  Kuhlmitteldampf  unter  hohem  Druck; 
(c)  eine  Expansionseinrichtung  (13),  die  dem 
Verdampfer  vom  Verflussiger  flussiges  Kuhl- 
mittel  mit  der  Rate  zufuhrt,  mit  der  es  im  Ver- 
fliissiger  erzeugt  wird,  wobei  iiber  die  Einrich- 
tung  die  Druckdifferenz  zwischen  dem  Verflus- 
siger  und  dem  Verdampfer  aufrechterhalten 
wird,  urn  den  Abzug  von  flussigem  Kuhlmittel 
aus  dem  Verflussiger  nach  dem  Volumen  an 
flussigem  Kuhlmittel  zu  steuern,  das  in  oder 
hinter  ihm  ist; 
(d)  den  Verdampfer  fur  vom  Verflussiger  emp- 
fangenes  flussiges  Kuhlmittel; 
(e)  ein  SammelgefaB  (21),  in  das  man  das 
Kuhlmittel  vom  Verdampfer  ausstromen  Ial3t, 
wobei  das  SammelgefaB  enthalt: 

ein  Reservoir,  in  das  sich  vom  Verdampfer 
ausgestromtes  flussiges  Kuhlmittel  sam- 
melt,  urn  die  Zufuhr  von  flussigem  Kuhlmit- 
tel  zum  Kompressor  zu  steuern; 
eine  Dampfabzugsleitung  (25),  durch  die 
Kuhlmitteldampf  aus  dem  SammelgefaB 
fur  die  Zufuhr  zum  Kompressor  abgezogen 
wird;  und 
eine  Flussigkeitsabzugsleitung  (27),  durch 
die  flussiges  Kuhlmittel  aus  dem  Reservoir 
in  die  Dampfabzugsleitung  fur  die  Zufuhr 

13 
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zum  Kompressor  abgezogen  wird, 

wobei  das  Verfahren  umfaBt:  Zufiihren  eines 
feuchten  Kuhlmittels  zum  Kompressor  und  Steuern 
der  Rate  einer  Entnahme  von  flussigem  Kuhlmittel 
aus  dem  Reservoir  im  Verhaltnis  zur  Kiihlmittel- 
menge,  die  aus  dem  SammelgefaB  als  Dampf  ent- 
nommen  wird,  urn  die  Feuchtigkeit  des  aus  dem 
Verdampfer  in  das  SammelgefaB  ausgestromten 
Kuhlmittels  zu  steuern,  urn  sicherzustellen,  dal3  im 
wesentlichen  die  gesamte  Warmeaustauschober- 
flache  des  Verdampfers  unter  normalen  Betriebs- 
bedingungen  des  Systems  feucht  bleibt. 

26.  Verfahren  nach  Anspruch  25,  in  dem  die  Dampfab- 
zugsleitung  so  angeordnet  ist,  dal3  der  Druck  von 
in  ihr  stromendem  Dampf  an  einem  Punkt  stromab- 
warts  des  Reservoirs  in  bezug  auf  den  Druck  im  Re- 
servoir  verringert  ist,  so  dal3  flussiges  Kuhlmittel  im 
Reservoir  durch  die  Flussigkeitsabzugsleitung  in 
die  Dampfabzugsleitung  gezogen  wird. 

27.  Verfahren  nach  Anspruch  25,  in  dem  die  Flussig- 
keitsabzugsleitung  so  angeordnet  ist,  dal3  in  ihr  ent- 
haltene  Flussigkeit  in  einer  Warmeaustauschbezie- 
hung  mit  aus  dem  Verflussiger  ausgestromtem  flus- 
sigem  Kuhlmittel  so  angeordnet  ist,  dal3  es  durch 
das  fliissige  Kuhlmittel  erwarmt  und  zumindest  teil- 
weise  verdampft  wird,  zwischen  einem  Austritt  aus 
dem  Reservoir  in  die  Leitung  und  einem  Austritt  aus 
der  Leitung  in  die  Dampfabzugsleitung. 

Revendications 

1.  Systeme  de  compression  de  vapeur  dans  lequel 
une  certaine  quantite  de  refrigerant  circule  entre  au 
moins  deux  niveaux  de  pression  dans  un  conden- 
seur  (5)  et  un  evaporateur  (15),  respectivement, 
comprenant  : 

(a)  un  compresseur  (1  )  pour  augmenter  la  pres- 
sion  de  vapeur  de  refrigerant  ; 
(b)  le  condenseur  pour  une  vapeur  de  refrige- 
rant  a  haute  pression  recue  du  compresseur  ; 
(c)  un  dispositif  de  detente  (13)  qui  admet  du 
refrigerant  liquide  dans  I'evaporateur  depuis  le 
condenseur  au  debit  auquel  il  est  produit  dans 
le  condenseur,  dispositif  a  travers  lequel  le  dif- 
ferentiel  de  pression  entre  le  condenseur  et 
I'evaporateur  est  maintenu,  de  facon  a  contro- 
ler  le  retrait  du  refrigerant  liquide  du  conden- 
seur  en  fonction  du  volume  de  refrigerant  liqui- 
de  qui  se  trouve  a  I'interieur  de  celui-ci  ou  der- 
riere  celui-ci  ; 
(d)  I'evaporateur  pour  du  refrigerant  liquide  re- 
cu  du  condenseur  ; 
(e)  un  recepteur  (21  )  dans  lequel  du  refrigerant 

est  decharge  depuis  I'evaporateur,  le  recepteur 
comprenant  un  reservoir  dans  lequel  du  refri- 
gerant  liquide  decharge  de  I'evaporateur  est  re- 
cueilli,  pour  controler  la  delivrance  de  refrige- 

5  rant  liquide  au  compresseur  ; 
(f)  un  conduit  de  retrait  de  vapeur  (25)  a  travers 
lequel  de  la  vapeur  est  retiree  du  recepteur 
pour  etre  delivree  au  compresseur  ; 
(g)  un  conduit  de  retrait  de  liquide  (27)  a  travers 

10  lequel  du  refrigerant  liquide  est  retire  du  reser- 
voir  dans  le  conduit  de  retrait  de  vapeur  pour 
etre  delivre  au  compresseur  ;  et 
(h)  des  moyens  (35)  pour  controler  le  debit  de 
retrait  de  refrigerant  liquide  depuis  le  reservoir 

is  proportionnellement  a  la  quantite  de  refrigerant 
qui  est  retire  du  recepteur  sous  la  forme  de  va- 
peur,  de  telle  sorte  que  le  refrigerant  venantdes 
moyens  de  controle  qui  est  delivre  au  compres- 
seur  ait  une  composition  telle  que  le  refrigerant 

20  decharge  ensuite  dans  le  recepteur  depuis 
I'evaporateur  soit  humide  dans  les  conditions 
de  fonctionnement  normal  du  systeme. 

2.  Systeme  de  compression  de  vapeur  selon  la  reven- 
25  dication  1  ,  dans  lequel  le  recepteur  est  agence  de 

telle  sorte  que  du  refrigerant  liquide  contenu  dans 
le  reservoir  soit  maintenu  dans  le  reservoir  lors  de 
I'arret  du  systeme. 

30  3.  Systeme  de  compression  de  vapeur  selon  la  reven- 
dication  1  ou  la  revendication  2,  dans  lequel  le  con- 
duit  de  retrait  de  vapeur  est  agence  de  telle  sorte 
que  la  pression  de  vapeur  circulant  dans  celui-ci 
soit  reduite  en  un  point  en  aval  du  reservoir  par  rap- 

35  port  a  la  pression  dans  le  reservoir,  et  dans  lequel 
le  conduit  de  retrait  de  liquide  est  agence  de  telle 
sorte  que  du  refrigerant  liquide  dans  le  reservoir  soit 
aspire  a  travers  le  conduit  de  retrait  de  liquide  dans 
le  conduit  de  retrait  de  vapeur. 

40 
4.  Systeme  de  compression  de  vapeur  selon  la  reven- 

dication  3,  dans  lequel  la  configuration  du  conduit 
de  retrait  de  vapeur  et  la  configuration  du  conduit 
de  retrait  de  liquide  sont  selectionnees  de  telle  sorte 

45  que  la  chute  de  pression  dans  le  conduit  de  retrait 
de  vapeur  entre  le  reservoir  et  I'endroit  ou  il  rejoint 
le  conduit  de  retrait  du  liquide  assure  un  ecoule- 
ment  controle  de  liquide  le  long  du  conduit  de  retrait 
de  liquide  du  reservoir  a  la  jonction. 

50 
5.  Systeme  de  compression  de  vapeur  selon  la  reven- 

dication  4,  dans  lequel  la  configuration  de  section 
transversale  du  conduit  de  retrait  de  vapeur  differe 
entre  les  parties  en  amont  et  en  aval,  respective- 

55  ment,  de  la  jonction  avec  le  conduit  de  retrait  de  li- 
quide. 

6.  Systeme  de  compression  de  vapeur  selon  I'une 

14 
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quelconque  des  revendications  3  a  5,  dans  lequel 
la  jonction  entre  les  conduits  de  retrait  de  vapeur  et 
de  liquide  se  trouve  a  un  niveau  qui  est  a  peu  pres 
au  niveau  de  refrigerant  liquide  dans  le  reservoir 
lorsque  le  systeme  est  en  fonctionnement  a  I'etat  s 
stable,  ou  legerement  au-dessus  de  ce  niveau. 

7.  Systeme  de  compression  de  vapeur  selon  la  reven- 
dication  6,  dans  lequel  I'ouverture  du  conduit  de  re- 
trait  de  liquide  dans  le  conduit  de  retrait  de  vapeur  10 
decharge  du  refrigerant  liquide  dans  le  conduit  de 
retrait  de  vapeur  en  un  point  qui  se  trouve  a  peu 
pres  au  moins  a  un  tiers  de  la  distance  dans  le  con- 
duit  de  retrait  de  vapeur. 

15 
8.  Systeme  de  compression  de  vapeur  selon  la  reven- 

dication  3,  dans  lequel  le  conduit  de  retrait  de  va- 
peur  comporte  un  etranglement  dans  celui-ci. 

9.  Systeme  de  compression  de  vapeur  selon  la  reven-  20 
dication  8,  dans  lequel  ledit  etranglement  constitue 
un  venturi. 

10.  Systeme  de  compression  de  vapeur  selon  I'une 
quelconque  des  revendications  3  a  9,  dans  lequel  25 
le  conduit  de  retrait  de  liquide  comprend  une  partie 
en  forme  de  n  avec  deux  branches  et  une  partie  de 
raccordement  s'etendant  entre  elles,  dans  laquelle 
du  liquide  est  aspire  depuis  le  reservoir  et  amene  a 
s'ecouler  initialement  vers  le  haut  a  partir  du  reser-  30 
voir  le  long  d'une  premiere  des  branches,  et  vers  le 
bas,  vers  la  jonction  avec  le  conduit  d'ecoulement 
de  vapeur  le  long  de  I'autre  des  branches. 

11.  Systeme  de  compression  de  vapeur  selon  I'une  35 
quelconque  des  revendications  3  a  1  0,  dans  lequel 
le  conduit  de  retrait  de  liquide  comprend  une  sec- 
tion  qui  est  un  capillaire. 

12.  Systeme  de  compression  de  vapeur  selon  I'une  40 
quelconque  des  revendications  3  a  11  ,  dans  lequel 
I'ouverture  pour  que  la  vapeur  rentre  dans  le  conduit 
de  retrait  de  vapeur  se  trouve  au  sommet  du  reser- 
voir  ou  pres  de  celui-ci,  et  dans  lequel  le  conduit  de 
retrait  de  vapeur  comprend  une  section  qui  s'etend  45 
vers  le  bas  jusqu'a  un  niveau  inferieur  au  niveau  de 
liquide  dans  le  reservoir  lorsque  le  systeme  fonc- 
tionne. 

13.  Systeme  de  compression  de  vapeur  selon  la  reven-  so 
dication  12,  dans  lequel  le  conduit  de  retrait  de  va- 
peur  comprend  une  partie  en  forme  de  U  avec  deux 
branches  et  une  partie  de  raccordement  s'etendant 
entre  elles,  dans  lequel  la  branche  amont  de  la  par- 
tie  en  forme  de  U  constitue  ladite  section  s'etendant  55 
vers  le  bas. 

14.  Systeme  de  compression  de  vapeur  selon  la  reven- 

dication  13,  dans  lequel  la  jonction  entre  le  conduit 
de  retrait  de  vapeur  et  le  conduit  de  retrait  de  liquide 
est  disposee  dans  la  branche  aval  de  la  partie  en 
forme  de  U  du  conduit  de  retrait  de  vapeur. 

15.  Systeme  de  compression  de  vapeur  selon  la  reven- 
dication  14,  dans  lequel  la  jonction  entre  le  conduit 
de  retrait  de  vapeur  et  le  conduit  de  retrait  de  liquide 
est  disposee  approximativement  au  niveau  du  liqui- 
de  dans  le  reservoir  lorsque  le  systeme  fonctionne. 

16.  Systeme  de  compression  de  vapeur  selon  la  reven- 
dication  1  ,  dans  lequel  le  conduit  de  retrait  de  liqui- 
de  est  configure  de  telle  sorte  que  du  liquide  con- 
tenu  dans  celui-ci  soit  mis  en  relation  d'echange 
thermique  avec  du  refrigerant  liquide  decharge  du 
condenseur,  de  telle  sorte  qu'il  soit  chauffe  et  au 
moins  partiellement  evapore  par  ledit  refrigerant  li- 
quide,  entre  la  decharge  dans  le  conduit  depuis  le 
reservoir  et  la  decharge  depuis  le  conduit  dans  le 
conduit  de  retrait  de  vapeur. 

17.  Systeme  de  compression  de  vapeur  selon  la  reven- 
dication  16,  dans  lequel  le  conduit  de  retrait  de  li- 
quide  comprend  un  etranglement  dans  celui-ci,  gra- 
ce  auquel  I'ecoulement  de  refrigerant  le  long  du 
conduit  est  controle. 

18.  Systeme  de  compression  de  vapeur  selon  la  reven- 
dication  16  ou  la  revendication  17,  dans  lequel 
I'ouverture  dans  le  conduit  de  retrait  de  liquide  pour 
le  liquide  venant  du  reservoir  est  disposee  a  la  base 
du  reservoir. 

19.  Systeme  de  compression  de  vapeur  selon  I'une 
quelconque  des  revendications  16  a  18,  dans  le- 
quel  du  refrigerant  s'ecoule  generalement  vers  le 
haut  lorsqu'il  est  en  relation  d'echange  thermique 
avec  le  condenseur. 

20.  Systeme  de  compression  de  vapeur  selon  I'une 
quelconque  des  revendications  1  a  20,  dans  lequel 
les  moyens  pour  controler  le  debit  de  retrait  de  re- 
frigerant  liquide  depuis  le  recepteur  sont  agences 
de  telle  sorte  que  I'humidite  du  refrigerant  decharge 
de  I'evaporateur  dans  le  recepteur  ne  soit  pas  su- 
perieure  a  environ  5%,  et,  de  preference,  pas  su- 
perieure  a  environ  3,5%. 

21.  Systeme  de  compression  de  vapeur  selon  I'une 
quelconque  des  revendications  precedentes,  qui 
comprend  un  refrigerant  qui  se  compose  de  deux 
ou  plusieurs  substances  de  refrigerant  mutuelle- 
ment  solubles  qui  ne  torment  pas  un  azeotrope. 

22.  Systeme  de  compression  de  vapeur  selon  I'une 
quelconque  des  revendications  precedentes,  qui 
comprend  deux  evaporateurs  agences  pour  refroi- 
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dir  un  fluide  en  sequence,  par  des  plages  de  tem- 
perature  successives. 

23.  Systeme  de  compression  de  vapeur  selon  la  reven- 
dication  22,  qui  comprend  des  reservoirs  respectifs, 
dans  lesquels  du  refrigerant  est  decharge  depuis 
les  evaporateurs. 

24.  Systeme  de  compression  de  vapeur  selon  la  reven- 
dication  23,  qui  comprend  des  vannes  pour  contro- 
ler  I'ecoulement  de  fluide  entre  les  evaporateurs, 
les  vannes  etant  commandees  en  fonction  du  ni- 
veau  de  refrigerant  liquide  dans  les  reservoirs. 

25.  Procede  pourfaire  fonctionner  un  systeme  de  com- 
pression  de  vapeur  dans  lequel  une  certaine  quan- 
tite  d'un  refrigerant  circule  entre  au  moins  deux  ni- 
veaux  de  pression  dans  un  condenseur  (5)  et  un 
evaporateur  (15),  respectivement,  dans  lequel  le 
refrigerant  se  compose  de  deux  ou  plusieurs  subs- 
tances  de  refrigerant  mutuellement  solubles  qui  ne 
torment  pas  un  azeotrope,  le  systeme  comprenant  : 

(a)  un  compresseur  (1  )  pour  augmenter  la  pres- 
sion  de  vapeur  de  refrigerant  ; 
(b)  le  condenseur  pour  de  la  vapeur  de  refrige- 
rant  a  haute  pression  recue  du  compresseur  ; 
(c)  un  dispositif  de  detente  (13)  qui  admet  du 
refrigerant  liquide  dans  I'evaporateur  depuis  le 
condenseur  au  debit  auquel  il  est  produit  dans 
le  condenseur,  dispositif  a  travers  lequel  le  dif- 
ferentiel  de  pression  entre  le  condenseur  et 
I'evaporateur  est  maintenu,  de  facon  a  contro- 
ler  le  retrait  du  refrigerant  liquide  depuis  le  con- 
denseur  en  fonction  du  volume  de  refrigerant 
liquide  qui  se  trouve  a  I'interieur  de  celui-ci  ou 
derriere  celui-ci  ; 
(d)  I'evaporateur  pour  du  refrigerant  liquide  re- 
gu  depuis  le  condenseur  ;  et 
(e)  un  recepteur  (21  ),  recepteur  dans  lequel  du 
refrigerant  est  decharge  depuis  I'evaporateur, 
le  recepteur  comprenant  : 

bit  de  retrait  du  refrigerant  liquide  depuis  le  recep- 
teur  proportionnellement  a  la  quantite  de  refrigerant 
qui  est  retire  du  recepteur  sous  la  forme  de  vapeur, 
de  facon  a  controler  I'humidite  du  refrigerant  de- 

5  charge  dans  le  recepteur  depuis  I'evaporateur  afin 
d'assurer  que  sensiblement  toute  la  surface 
d'echange  thermique  de  I'evaporateur  reste  humide 
dans  les  conditions  de  fonctionnement  normal  du 
systeme. 

10 
26.  Procede  selon  la  revendication  25,  dans  lequel  le 

conduit  de  retrait  de  vapeur  est  agence  de  telle  sor- 
te  que  la  pression  de  vapeur  circulant  dans  celui-ci 
soit  reduite  en  un  point  situe  en  aval  du  reservoir 

is  par  rapport  a  la  pression  dans  le  reservoir,  de  telle 
sorte  que  le  refrigerant  liquide  dans  le  reservoir  soit 
aspire  dans  le  conduit  de  retrait  de  vapeur  a  travers 
le  conduit  de  retrait  de  liquide. 

20  27.  Procede  selon  la  revendication  25,  dans  lequel  le 
conduit  de  retrait  de  liquide  est  configure  de  telle 
sorte  que  du  liquide  contenu  dans  celui-ci  soit  mis 
en  relation  d'echange  thermique  avec  du  refrigerant 
liquide  decharge  du  condenseur,  de  telle  sorte  qu'il 

25  soit  chauffe  et  au  moins  partiellement  evapore  par 
ledit  refrigerant  liquide,  entre  la  decharge  dans  le 
conduit  depuis  le  reservoir  et  la  decharge  depuis  le 
conduit  dans  le  conduit  de  retrait  de  vapeur. 

35 

40 

45 

50 

un  reservoir  dans  lequel  du  refrigerant  li- 
quide  decharge  depuis  I'evaporateur  est 
recueilli,  de  facon  a  controler  la  delivrance 
de  refrigerant  liquide  au  compresseur, 
un  conduit  de  retrait  de  vapeur  (25)  a  tra- 
vers  lequel  de  la  vapeur  de  refrigerant  est 
retiree  du  recepteur  pour  etre  delivree  au 
compresseur,  et 
un  conduit  de  retrait  de  liquide  (27)  a  tra- 
vers  lequel  du  refrigerant  liquide  est  retire 
du  reservoir  dans  le  conduit  de  retrait  de 
vapeur  pour  etre  delivre  au  compresseur, 

le  procede  comprenant  la  delivrance  de  refri- 
gerant  humide  au  compresseur  et  le  controle  du  de- 
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