
J )  J E u r o p a i s c h e s   

Patentamt 

European  Patent  Office  ®  Publication  number:  0 1 1 9   7 7 7  

Office  europeen  des  brevets  B 1  B 1  

®  EUROPEAN  PATENT  SPECIFICATION 

(«)  Dateof  publication  of  patent  specification:  23.11.88  ©  Int.  CI.4:  F  25  B  3 / 0 0  

®  Application  number:  84301402.8 

(!)  Date  of  filing:  02.03.84 

@  Centrifugal  heat  pump. 

CO 

O )  

0 .  
LU 

®  Priority:  22.03.83  GB  8308137  ®  Proprietor:  IMPERIAL  CHEMICAL  INDUSTRIES 
PLC 
Imperial  Chemical  House  Millbank 

(§)  Dateof  publication  of  application:  London  SW1P3JF(GB) 
26.09.84  Bulletin  84/39 

(72)  Inventor:  Cross,  William  Telford 
(§)  Publication  of  the  grant  of  the  patent  Forest  Ridge  Norley  Road 

23.1  1  .88  Bulletin  88/47  Cuddington  Cheshire  (GB) 
Inventor:  Ramshaw,  Colin 
4  The  Spinney 

(§)  Designated  Contracting  States:  Norley  Cheshire  (GB) 
AT  BE  CH  DE  FR  GB  IT  LI  NL  SE 

@  Representative:  Thomas,  leuan  et  al 
(58)  References  cited:  Imperial  Chemical  Industries  PLC  Legal 

EP-A-0  037  854  Department:  Patents  PO  Box  6  Bessemer  Road 
EP-A-0  046  112  Welwyn  Garden  City  Herts,  AL7  1HD  (GB) 
EP-A-0  058  628 
EP-A-0  080  328 
DE-C-  833  049 
FR-A-2385  366 
GB-A-312  317 
GB-A-1  042  386 
US-A-2  609  672 
US-A-3  347  059 
US-A-3  877  515 

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

Courier  Press,  Leamington  Spa,  England. 



1 EP  0  119  777  B1 2 

Description 

This  invention  is  concerned  with  heat  pumps,  of 
the  compression  type,  and  is  a  new  form  of  heat 
pump  which  is  of  a  rotary  design. 

Compression  heat  pumps  have  been  developed 
within  the  last  few  decades  to  the  point  where 
pumps  are  now  available  for  industrial  purposes 
or  for  the  domestic  heating  market.  Compared 
with  more  conventional  forms  of  heating,  in 
particular  water  boilers  fired  by  oil,  gas  or  solid 
fuel,  they  are  expensive  and  cumbersome.  How- 
ever  they  are  also  more  economical  in  operation 
than  many  other  prior  heating  systems  and  there 
is  therefore  a  continuing  search  for  an  improved, 
more  compact  design. 

EP  —  A  —  0,046,122  describes  a  certain 
evaporator/absorber  for  use  in  an  absorption  heat 
pump.  It  employs  stationary  vertical  plates  (1  and 
2  of  the  Figure  illustrated  therein)  over  which 
liquid  flows  under  gravity  and  through  which  heat 
transfer  occurs. 

GB  —  A—  312,317  describes  rotary  compression 
refrigerating  machines  in  which  rotary  plates  (52 
of  Figure  8  illustrated  therein)  in  a  condenser 
facilitate  heat  transfer  from  a  first  fluid  to  a 
second  fluid. 

US  —  A—  2,609,672  describes  a  centrifugal 
refrigeration  machine  in  which  a  plurality  of  outer 
cylindrical  walls  rotate  in  a  cylindrical  "plane" 
parallel  to  the  axis  of  rotation  thereof. 

The  main  object  of  the  present  invention  is  to 
provide  a  new  form  of  heat  pump  which  is 
capable  of  being  designed  in  very  compact  form. 

According  to  the  present  invention  there  is 
provided  a  compression  heat  pump  which  com- 
prises  at  least  an  evaporator,  a  compressor  and  a 
condenser,  the  evaporator  being  formed  as  one 
or  more  rotatable  discs  rotating  in  a  plane  trans- 
verse  to  the  axis  of  rotation  thereof,  a  heat 
transfer  taking  place  through  the  thickness  of  the 
discs  from  a  heat  source  fluid  on  one  side  of  the 
disc  to  the  liquid  to  be  evaporated  on  the  other 
side  of  the  disc,  characterised  in  that  the  liquid  is 
fed  to  the  surface  of  the  disc  on  said  other  side 
thereof  at  a  radially  inner  portion  of  the  disc  and 
that  the  rotational  speed  of  the  disc  is  selected 
such  that  the  liquid  is  forced  radially  outwards 
across  said  surface  by  a  centrifugal  acceleration 
greater  than  the  acceleration  due  to  gravity. 

It  is  especially  advantageous  if  each  of  the 
above  mentioned  components  of  the  heat  pump, 
that  is  evaporator  and  condenser,  is  in  the  form  of 
one  or  more  rotatable  plates  across  the  thickness 
of  which  a  heat  transfer  takes  place. 

In  a  compression  heat  pump  of  the  present 
invention  every  component  may  be  mounted  on  a 
single  shaft,  in  a  compact  design,  and  the  heat 
pump  may  be  driven  by  a  single  source  of  rotary 
power. 

The  plates  used  in  the  compression  heat  pump 
according  to  the  present  invention  are  typically  in 
the  form  of  discs  or  annuli. 

The  face  of  the  plates  in  the  condenser  over 
which  working  fluid  vapour  flows  and  on  which  it 

condenses  has  a  surface  designed  to  discourage 
the  formation  of  a  continuous  liquid  film  thereon. 
Preferably  the  face  of  the  plates  is  treated  such 
that  (a)  condensation  of  the  working  fluid  vapour 

5  thereon  occurs  in  a  dropwise  fashion  and  (b)  its 
wettability  is  reduced  such  that  formation  of  any 
continuous,  stable  liquid  film  is  discouraged. 
Such  treatments  include  provision  of  a  coating  of 
inter  alia  a  suitable  silicone  or  polytetrafluoro- 

10  ethylene  on  the  surface  of  the  plates. 
The  face  of  the  plates  in  the  evaporator  over 

which  flows  the  liquid  working  fluid  and  from 
which  it  is  to  be  evaporated,  may  advantageously 
be  treated  so  as  to  assist  the  retention  of  a 

is  continuous  film  of  liquid  thereon.  Such  treatment, 
which  may  be  chemical,  e.g.  etching,  or  physical, 
e.g.  sand-blasting,  will  in  general  be  aimed  at 
giving  the  surface  an  overall  fine  roughness. 

The  thickness  of  the  plates  employed  in  the 
20  compression  heat  pump  according  to  the  present 

invention  is  generally  between  0.1  mm  and  5 
mms,  depending  upon  the  material  of  construc- 
tion,  the  specific  evaporation  or  condensation  to 
be  carried  out  thereon  and  the  form  of  surface 

25  features  chosen.  While  the  thickness  of  the  plate 
may  vary  —  and  obviously  will  vary  with  some 
forms  of  surface  features  —  in  general  when  refer- 
ring  to  plate  thickness  we  refer  to  the  plate 
thickness  as  it  would  be  without  those  features.  It 

30  will  be  appreciated  that  the  thickness  of  the  plates 
should  be  sufficient  to  provide  the  necessary 
rigidity  under  operating  conditions  but  thin 
enough  to  permit  high  thermal  flux  from  one  face 
to  another.  Typically  the  plate  thickness  is 

35  between  0.25  mm  and  1.25  mm. 
The  outer  diameter  of  the  plates  used  in  the 

rotary  compression  heat  pump  of  the  present 
invention  is  typically  in  the  range  10  cm  to  5 
metres  and  is  preferably  between  about  50  cm 

40  and  100  cm  and  where  the  plates  are  in  the  form 
of  annuli  the  inner  diameter  thereof  is  typically  in 
the  range  5  cm  to  1  metre. 

Where  a  component  of  a  heat  pump  according 
to  the  present  invention  comprises  a  plurality  of 

45  plates  they  are  mounted  substantially  parallel  to 
each  other  along  the  common  axis  about  which 
they  are  able  to  rotate  and  are  closely  adjacent  to 
one  another  to  form  narrow  passages.  Preferably 
the  mean  axial  depth  of  the  passages  between 

so  adjacent  plates  is  between  0.5  mm  and  10  mm 
and  more  preferably  is  between  2  mm  and  3  mm. 

The  plates  used  in  rotary  compression  heat 
pumps  according  to  the  present  invention  are 
made  of  a  suitable  thermally  conductive  material 

55  which  is  able  to  withstand  any  environment  to 
which  it  may  be  subjected  during  operation  of  the 
heat  pump.  As  examples  of  suitable  materials 
may  be  mentioned  inter  alia  mild  steel,  stainless 
steel,  copper  and  aluminium. 

60  The  plates,  in  operation,  are  rotated  at  speed  as 
to  subject  any  liquid  thereon  to  a  mean  accelera- 
tion,  measured  in  a  radial  direction  with  respect  to 
the  axis  of  rotation,  greater  than  the  acceleration 
due  to  gravity,  'g'.  The  particular  value  selected 

65  depends  upon  such  considerations  as  the  size  of 
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the  plates,  the  heat  flow  therethrough  ana  tne 
desired  capacity  of  the  heat  pump  in  terms  both 
of  heat  output  and  of  quantity  of  liquid  to  be 
treated  on  the  plates.  In  general,  the  acceleration 
may  lie  within  the  range  from  5  to  1000  g, 
especially  from  50  to  750  g  and  more  preferably 
from  100  to  600  g. 

In  general  when  a  plate  bearing  liquid  upon  a 
face  thereof  is  rotated,  the  centrifugal  effect  tends 
to  move  that  liquid  in  a  direction  generally  away 
from  the  axis  of  rotation.  Thus,  a  liquid  to  be 
evaporated  from  a  plate  in  the  evaporator  of  the 
heat  pump  according  to  the  present  invention  is 
conveniently  fed  to  the  plate  adjacent  its  axis  of 
rotation,  for  example  to  the  centre  of  the  plate. 
Liquid  formed  by  condensation  on  a  face  of  a 
plate  in  the  condenser  of  the  heat  pump  of  the 
present  invention  flows  radially  outwards  and  is 
discharged  adjacent  the  periphery  thereof. 
Vapour  generated  from  a  face  of  a  plate  in  the 
evaporator  may  be  discharged  adjacent  the  axis 
or  the  periphery  of  the  plate. 

Typically  the  drive  means  used  in  the  rotary 
heat  pump  according  to  the  present  invention  is  a 
belt  driven  by  an  electric  motor.  However,  other 
drive  means,  e.g.  direct  drive  from  an  electric 
motor,  known  in  the  rotary  devices  art  may  be 
used. 

The  compressor  used  in  the  rotary  compression 
heat  pump  according  to  the  present  invention 
may  be  any  suitable  compressor  which  may  be 
used  for  compressing  a  vapour  and  has  a  suitable 
capacity,  conveniently  it  is  of  a  gear  pump  type. 

The  working  fluids  which  are  suitable  for  use 
with  the  heat  pump  according  to  the  present 
invention  may  be  those  which  are  already  known 
in  the  compression  heat  pump  field.  Preferred 
working  fluids  are  the  chlorofluorohydrocarbons 
well  known  as  refrigerants,  for  example  Refriger- 
ant  124,  which  is  monochlorotetrafluoroethane, 
trichlorofluoromethane  and  1,2,2-trichloro-1,1,2- 
trifluoroethane. 

Depending  on  the  nature  of  the  working  fluid  it 
will  be  appreciated  that  to  avoid  condensation  of 
working  fluid  vapour  in  the  compressor  the 
vapour  often  has  to  leave  the  evaporator  under 
superheated  conditions. 

The  ambient  fluid  source  of  heat  which  is  fed  to 
the  evaporator  may  be  water,  for  example  from  a 
river  or  pond,  or  preferably  air. 

The  medium  which  is  to  be  heated  by  absorb- 
ing  heat  in  the  condenser  of  the  rotary  compres- 
sion  heat  pump  according  to  the  present  inven- 
tion  may  be  a  liquid,  e.g.  water,  or  preferably  an 
innocuous  gas,  more  preferably  air. 

It  will  be  appreciated  that  where  both  the 
ambient  fluid  source  of  heat  and  the  medium  to 
be  heated  are  air,  the  design  of  the  heat  pump 
according  to  the  present  invention  may  be  such 
that  its  mode  of  operation  may  be  reversed  so 
that  it  may  act,  at  different  times,  as  both  a  heat 
pump  and  an  air-conditioning  cooling  unit  in  a 
domestic  environment. 

It  is  believed  that  the  present  invention  may 
better  be  understood  by  means  of  a  detailed 

uescnpiion  or  me  suuljiuic  anu  u|jei  auun  ui 
specific  embodiment  and  for  this  purpose  ref- 
erence  is  made  to  the  accompanying  drawings,  in 
which:  — 

Figure  1  illustrates  in  a  simple  schematic 
manner  components  of  compression  heat  pump; 

Figure  2  illustrates  the  juxtaposition  of  those 
components  and  also  the  fluid  flows,  in  an 
embodiment  of  the  heat  pump  according  to  the 

o  present  invention  in  which  the  fluid  to  be  heated 
is  liquid; 

Figure  3  is  a  radial  sectional  view  of  heat  pump 
according  to  the  present  invention; 

Figure  4  is  an  enlarged  view  of  a  part  of  the  heat 
5  pump  illustrated  in  Figure  3; 

Figure  5  is  a  radial  sectional  view  of  a  heat 
pump  according  to  the  present  invention;  and 

Figure  6  is  an  enlarged  view  of  a  part  of  the  heat 
pump  illustrated  in  Figure  5. 

o  Referring  firstly  to  Figure  1  ,  a  working  fluid  such 
as  a  chlorofluorohydrocarbon  refrigerant  is  circu- 
lated  by  means  of  a  compressor  P  around  a 
system  consisting  of  a  condenser  C,  a  suitable 
valve  V  and  evaporator  E,  in  that  sequence,  in  the 

5  evaporator  E,  the  working  fluid  is  vaporised  by 
heat  exchange  with  a  flow  of  an  ambient  source 
of  heat  flowing  through  line  6.  The  vapour  passes 
via  line  1  to  the  compressor  P  where  its  pressure 
is  increased.  Vapour  from  the  compressor  P  is 

to  charged  to  the  condenser  C,  in  which  it  loses  heat 
to  a  medium  to  be  heated  flowing  in  line  3  and  is 
condensed  to  liquid.  The  liquid  is  finally  returned 
to  the  evaporator  E  via  line  4,  an  expansion  valve 
V,  and  line  5. 

is  As  will  be  readily  apparent,  the  heat  input  to  the 
heat  pump  is  the  low  grade  heat  taken  from  the 
ambient  fluid  at  the  evaporator  E.  The  heat  output 
is  that  taken  up  by  the  medium  to  be  heated  in  the 
condenser  C. 

to  The  embodiment  of  the  heat  pump  according  to 
the  present  invention  illustrated  schematically  in 
Figure  2  comprises  the  components  of  Figure  1 
mounted  in  the  illustrated  sequence  upon  a  shaft 
at  S,  for  rotation  therewith.  In  that  figure,  parts 

is  corresponding  to  those  of  Figure  1  are  indicated 
by  the  use  of  the  same  numbering  and  lettering. 
As  will  be  apparent,  the  sequence  of  flow  of  fluids 
through  the  heat  pump  is  essentially  the  same  as 
in  Figure  1,  although  the  placing  of  the  com- 

50  ponents  in  close  juxtaposition  upon  a  rotating 
shaft  makes  possible  the  assembly  of  a  more 
compact  unit  than  would  be  apparent  from  Figure 
1.  The  line  6  in  Figure  2  is  the  route  by  which 
ambient  air  is  introduced  to  the  evaporator.  The 

55  line  3  in  Figure  2  is  the  route  by  which  a  liquid 
medium  to  be  heated  passes  through  the  rotary 
compression  heat  pump. 

A  heat  pump  according  to  the  present  invention 
in  which  the  medium  to  be  heated  is  gaseous  is 

60  illustrated  in  radial  section  in  Figure  3,  wherein 
the  axis  of  rotation  is  again  identified  by  the  letter 
S.  For  ease  of  understanding,  those  portions  of 
the  heat  pump  rotor  which  perform  functions 
already  mentioned  in  connection  with  Figures  1 

65  and  2,  namely  the  condenser,  compressor  and 
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evaporator,  are  indicated  by  the  letters  C,  P,  and  E 
respectively. 

Referring  now  to  Figure  3  and  4,  the  illustrated 
heat  pump  is  symmetrical  about  the  axis  S  and  is 
largely  formed  of  a  series  of  assorted  discs  and 
annular  plates,  of  varying  profiles.  The  discs  and 
annular  plates  may  be  formed  by  stamping  sheet 
metal  and  the  heat  pump  may  be  assembled  by 
stacking  the  discs  and  annular  plates  in  approp- 
riate  sequence  about  a  tubular  conduit  7  which 
forms  the  axial  support  for  the  structure. 

In  operation  of  the  heat  pump,  it  is  rotated  by 
applying  the  drive  to  the  conduit  7.  Ambient  air  is 
drawn  into  the  evaporator  E  via  the  aperture  8  and 
passes  radially  outwards  through  the  annular  air 
passages  9  which  may  advantageously  be  fitted 
with  fins  10  to  assist  transfer  of  heat  from  the  air 
to  the  adjacent  annular  plates.  Between  each  pair 
of  air  passages  9,  9  is  disposed  a  pair  of  annular 
plates  11. 

Plates  12  and  13  define  radial  channels  through 
which  liquid  working  fluid  is  fed  to  manifold  14 
and  thence  via  ports  15  to  the  radial  passages  16 
defined  by  pairs  of  plates  11.  The  passages  are 
provided  with  separator  plates  17  which  give 
support  to  the  overall  structure  of  the  evaporator. 
Liquid  working  fluid,  by  absorbing  heat  from  the 
air  in  passages  9,  across  the  thickness  of  plates 
11,  is  converted  to  vapour  which  flows  radially 
outwards  into  channel  18,  adjacent  to  the  outer 
circumferences  of  the  rotor  and  thence  to  the 
compressor  P. 

From  compressor  P,  vaporised  working  fluid  is 
conveyed,  under  pressure,  via  channel  19  to  the 
condenser  C.  In  condenser  C,  which  is  of  similar 
structure  to  evaporator  E,  the  compressed  vapour 
flows  radially  outwards  through  radial  passages 
22  defined  by  pairs  of  plates  20  and  provided  with 
supporting  plates.  The  passages  21  for  a  gaseous 
medium  to  be  heated,  e.g.  air,  between  the  pairs 
of  plates  are  fitted  with  fins.  Vapour  in  the 
passages  22  condenses  to  form  liquid  working 
fluid  on  the  faces  of  the  plates  20  by  loss  of  heat 
across  the  thickness  of  plates  20  to  the  gaseous 
medium  to  be  heated,  typically  air,  which  enters 
the  heat  pump  via  aperture  25  and  flows  radially 
outwards  through  the  passages  21.  The  liquid 
working  fluid  is  collected  in  channel  23  adjacent 
the  periphery  of  the  rotor  and  is  returned  via  a 
throttle  valve  (not  shown)  and  an  axially  disposed 
channel  24  to  the  radial  channel  defined  by  plates 
12  and  13. 

A  heat  pump  according  to  the  present  invention 
in  which  the  medium  to  be  heated  is  liquid  is 
illustrated  in  radial  section  in  Figure  5,  wherein 
the  axis  of  rotation  is  again  identified  by  the  letter 
S.  In  Figures  5  and  6,  parts  corresponding  to  those 
of  Figures  3  and  4  are  indicated  by  use  of  the 
same  numbering  and  lettering. 

Referring  now  to  Figures  5  and  6,  the 
evaporator  E  and  compressor  P  in  Figure  5  have 
the  same  structure  and  mode  of  operation  as  the 
evaporator  and  compressor  in  Figure  3.  From 
compressor  P,  vaporised  working  fluid  is  con- 
veyed,  under  pressure,  via  channel  19  to  the 

condenser  C.  In  condenser  C,  the  vapour  is  con- 
veyed  via  a  plurality  of  apertures  34,  symmetri- 
cally  disposed  around  the  axis,  to  an  assembly  of 
plates  26,  27,  28,  29,  30,  31,  32  and  33  which  are 

5  arranged  to  form  alternate  channels  for  flow  of 
working  fluid  (illustrated  in  Figure  6(a))  and  liquid 
medium  to  be  heated  (illustrated  in  Figure  6(b)). 
The  vapour  flows  between  the  plates  and  conden- 
ses  on  the  faces  thereof.  Liquid  working  fluid 

w  flows  radially  outwards  and  is  collected  in 
channel  23  adjacent  the  periphery  of  the  rotor  and 
is  returned  via  a  throttle  valve  (not  shown)  and 
axially  disposed  channel  24  to  the  radial  channel 
defined  by  plates  12  and  13. 

w  Liquid  medium  to  be  heated,  typically  water,  is 
fed  via  line  35  in  conduit  7  and  a  plurality  of 
apertures  36,  disposed  symmetrically  around  the 
conduit  and  adjacent  thereto,  to  the  assembly  of 
plates.  In  alternate  channels  for  flow  of  the 

20  medium  to  be  heated,  as  indicated  in  Figure  6b, 
the  water  flows  radially  outwards  and  then 
radially  inwards  and  gains  heat  across  the  thick- 
ness  of  the  plates  from  condensation  of  the 
working  fluid.  The  liquid  medium  to  be  heated  is 

25  discharged  via  port  38  into  line  37  in  conduit  7. 
The  present  invention  is  further  illustrated  by 

the  following  example. 

Example 
30  In  an  embodiment  of  a  rotary  compression  heat 

pump  according  to  the  present  invention  as  illus- 
trated  in  Figure  5  in  which  an  adiabatic  throttle 
valve  is  used,  the  working  fluid  is  a  halogenated 
hydrocarbon  refrigerant. 

35  It  is  assumed  that  (a)  superheated  working  fluid 
vapour  leaves  the  evaporator  at  273  K  and  a 
vapour  pressure  of  0.25  bars,  (b)  the  saturated 
liquid  temperature  in  the  evaporator  is  268.2  K 
and  (c)  that  the  liquid  working  fluid  leaves  the 

40  condenser  at  341  K  and  a  vapour  pressure  of  3.5 
bars. 

It  can  be  calculated  that: 
(a)  the  heat  given  out  by  the  working  fluid  in  the 

condenser  is  23.7x10s  J/K  mol; 
45  (b)  the  heat  absorbed  by  the  working  fluid  in  the 

evaporator  is  17.3x10s  J/K  mol; 
(c)  the  work  done  by  the  compressor  in  6.4x10s 

J/K  mol;  and 
(d)  the  coefficient  of  Performance  (COP), 

50  defined  by  the  equation 

Heat  given  out, 
COP=  is  3.7. 

Work  done 
55 

Claims 

1.  A  compression  heat  pump  which  comprises 
at  least  an  evaporator,  a  compressor  and  a  con- 

60  denser  the  evaporator  being  formed  as  one  or 
more  rotatable  discs  rotating  in  a  plane  trans- 
verse  to  the  axis  of  rotation  thereof,  a  heat 
transfer  taking  place  through  the  thickness  of  the 
discs  from  a  heat  source  fluid  on  one  side  of  the 

65  disc  to  the  liquid  to  be  evaporated  on  the  other 

4 
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Oberflache  hat,  die  das  Beibehalten  eines  konti- 
nuierlichen  Flussigkeftsfilms  an  dieser  unter- 
stiitzt. 

8.  Kompressionswarmepumpe  nach  Anspruch 
4,  dadurch  gekennzeichnet,  dafi  die  mittlere 
axiale  Breite  der  zwischen  benachbarten,  axial 
beabstandeten,  parallelen,  rotierenden  Platten 
gebildeten  Durchgange  zwischen  0,5  mm  und  10 
mm  betragt. 

Revendications 

1.  Pompe  a  chaleur  a  compression  qui  com- 
prend  au  moins  un  evaporateur,  un  compresseur 
et  un  condenseur,  I'evaporateur  etant  sous  la 
forme  d'un  ou  plusieurs  disques  rotatifs  tournant 
dans  un  plan  transversal  a  leuraxe  de  rotation,  un 
transfert  de  chaleur  s'effectuant,  a  travers  I'epais- 
seur  des  disques,  d'un  fluide  de  source  de  chaleur 
sur  une  face  du  disque  au  liquide  a  evaporer  sur 
I'autre  face  du  disque,  caracterisee  en  ce  que  le 
liquide  est  amene  a  la  surface  du  disque  sur  ladite 
autre  face,  a  I'endroit  d'une  partie  radialement 
interieure  du  disque,  et  en  ce  que  la  vitesse  de 
rotation  du  disque  est  choisie  de  sorte  que  le 
liquide  est  repousse  radialement  vers  I'exterieur 
sur  ladite  surface  par  une  acceleration  centrifuge 
superieure  a  ['acceleration  de  la  pesanteur. 

2.  Pompe  a  chaleur  a  compression  suivant  la 
revendication  1,  dans  laquelle  I'acceleration  est 
comprise  entre  5  et  1000  G. 

3.  Pompe  a  chaleur  a  compression  suivant  la 
revendication  1,  dans  laquelle  I'evaporateur  est 
sous  la  forme  d'une  pluralite  de  plaques  rotatives 
paralleles  et  axialement  espacees,  a  travers 
I'epaisseur  desquelles  s'effectue  un  transfert  de 
chaleur. 

4.  Pompe  a  chaleur  a  compression  suivant  la 
revendication  1,  dans  laquelle  I'evaporateur  et  le 
condenseur  sont  tous  deux  sous  ladite  forme. 

5.  Pompe  a  chaleur  a  compression  suivant  la 
revendication  1,  qui  comprend: 

(a)  un  evaporateur,  monte  sur  un  arbre  rotatif 

pour  tourner  avec  celui-ci  et  comportant  au  moins 
une  plaque,  sur  une  premiere  face  de  laquelle 
circule  un  fluide  ambiant  de  source  de  chaleur  et 
sur  la  deuxieme  face  de  laquelle  circule  un  fluide 

5  de  travail  condense  qui  peut  etre  evapore  a  partir 
de  cette  face; 

(b)  un  condenseur,  monte  sur  ledit  arbre  rotatif 
pour  tourner  avec  celui-ci  et  comportant  au  moins 
une  plaque,  (i)  a  une  premiere  face  de  laquelle  un 

to  fluide  de  travail  vaporise  est  amene  sous  pression 
et  est  condense  sur  cette  face,  et  (ii)  sur  la 
deuxieme  face  de  laquelle  circule  un  fluide.  a 
chauffer; 

(c)  un  compresseur,  monte  sur  ledit  arbre  rotatif 
is  et  prevu  pour  etre  entratne  par  celui-ci,  et  qui  peut 

recevoir  le  fluide  de  travail  vaporise  venant  de 
I'evaporateur  et  I'envoyer  sous  pression  au 
condenseur; 

(d)  une  vanne  d'etranglement  de  la  circulation, 
20  pour  maintenir  la  pression  dans  le  condenseur  a 

une  valeur  elevee;  et 
(e)  des  moyens  d'entratnement  en  rotation 

dudit  arbre  rotatif;  chacune  desdites  plaques 
etant  sous  la  forme  d'un  disque  tournant  dans  un 

25  plan  transversal  a  son  axe  de  rotation. 
6.  Pompe  a  chaleur  a  compression  suivant  la 

revendication  5,  dans  laquelle  ladite  premiere 
face  de  ladite  au  moins  une  plaque  du  conden- 
seur  presente  une  surface  qui  favorise  la  conden- 

30  sation  en  gouttes  du  fluide  de  travail  vaporise  et 
s'oppose  a  la  formation  d'un  film  liquide  stable 
continu  sur  cette  face. 

7.  Pompe  a  chaleur  a  compression  suivant  la 
revendication  5,  dans  laquelle  ladite  deuxieme 

35  face  de  ladite  au  moins  une  plaque  de  I'evapora- 
teur  presente  une  surface  qui  favorise  la  retention 
d'un  film  continu  d'un  liquide  sur  cette  face. 

8.  Pompe  a  chaleur  a  compression  suivant  la 
revendication  4,  dans  laquelle  la  profondeur 

40  axiale  moyenne  des  passages  definis  entre  des 
plaques  rotatives  paralleles  axialement  espacees 
adjacentes  est  comprise  entre  0,5  mm  et  10  mm. 
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