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Description Figure  8  is  a  fragmentary  axial  diagram  of  a 
modified  inlet  tract. 

The  separator  10  is  generally  of  the  form 
described  in  Patent  Application  AU—  A—  47105/79 
and  comprises  a  separating  chamber  12  having 
three  coaxially  arranged  separating  chamber  por- 
tions  14,  16,  18  of  generally  cyclindrical  configura- 
tion.  These  are  of  diameters  and  lengths  d,,  I,  ;  d2, 
l2;  and  d3,  l3  respectively.  Portion  14  is  of  greater 
diameter  than  portion  16  and  portion  18  is  of 
lesser  diameter  than  portion  16. 

A  tapered  section  17  may  be  provided  between 
portions  14  and  16.  Although  the  portion  16 
shown  exhibits  a  first  section  of  parallel  sided 
form  followed  by  a  tapered  section,  in  practice,  it 
is  possible  to  form  portion  16  as  having  a  con- 
stant  taper  over  its  length. 

An  involute  inlet  pipe  20  is  provided  to  the 
separating  chamber  portion  14,  this  opening  into 
a  side  wall  of  the  separating  chamber  at  an  inlet 
opening  23.  An  overflow  outlet  25  is  provided  on 
the  axis  of  the  separating  chamber  portion  14,  this 
leading  to  an  axial  overflow  pipe  27.  As  shown  in 
Figure  2,  the  involute  inlet  pipe  20  spirals  around 
the  periphery  of  the  separating  chamber  portion 
14  and  exhibits  a  gradually  decreasing  cross 
sectional  area  as  it  approaches  the  opening  23. 
The  pipe  20  and  opening  23  may  be  of  rectangular 
cross  section. 

In  use,  the  separator  10  functions  generally  in 
accordance  with  past  practice  in  that  the  liquid 
mixture  admitted  into  the  separating  chamber  via 
the  inlet  pipe  20  is  subjected  to  centrifugal  action 
causing  the  separated  liquid  components  to  be 
ejected  on  the  one  hand  from  the  outlet  24  and  on 
the  other  through  the  outlet  25.  Thus,  the  denser 
phase  material  flows  to  the  underflow  outlet  24  in 
an  annular  cross-sectioned  flow  around  the  wall 
of  the  separating  chamber  whilst  the  lighter 
phase  forms  a  central  core  40  which  is  subjected 
to  differential  pressure  action  driving  the  liquid 
therein  out  the  overflow  outlet  25. 

It  has  been  found  that  using  an  involute  shaped 
pipe  20,  it  is  possible  to  use  only  a  single  opening 
23,  whereas  in  the  past  multiple  inlet  openings 
have  been  provided.  These  led  to  the  dis- 
advantage  that,  particularly  where  banks  of 
separators  are  to  be  assembled  together,  the 
assembled  installation  is  of  relatively  great  com- 
plexity.  Accordingly,  by  having  only  a  single  inlet 
pipe,  the  number  of  pipe  connections  that  need  to 
be  made  is  decreased.  Furthermore,  it  has  been 
found  that  the  involute  shaped  pipe  20  facilitates 
the  separating  action  since  incoming  liquid  mix- 
ture  is  already  subjected  to  some  separating 
action  under  centrifugal  action  as  it  spirals  into 
the  separating  chamber  14. 

The  separating  chamber  12  is  constructed 
somewhat  in  accordance  with  the  teachings  of 
Australian  patent  specification  47105/79.  In  speci- 
fication  47105/79,  the  separating  chamber  is 
described  as  having  the  following  dimensional 
relationships: 

This  invention  relates  to  a  cyclone  separator  for 
separating  a  denser  component  of  a  mixture  of 
liquids  from  a  less  dense  component  thereof,  said  5 
separator  being  of  a  kind  having  an  axially 
extending  separating  chamber  having  towards 
one  end  inlet  means  for  admission  of  the  mixture 
with  a  tangential  flow  component,  the  separating 
chamber  having  an  axially  positioned  overflow  w 
outlet  adjacent  said  one  end  and  said  separating 
chamber  being  of  generally  tapered  form  with  a 
relatively  larger  cross-sectional  size  at  said  one 
end  and  a  relatively  small  cross-sectional  size  at 
an  axially  positioned  underflow  outlet  at  the  end  15 
of  the  separating  chamber  opposite  said  one  end, 
wherein  in  use  the  denser  component  is  directed 
to  the  underflow  outlet  in  a  fashion  such  as  to 
encompass  an  inner  axially  positioned  core  of  the 
less  dense  component  which  is  subjected  at  least  20 
over  a  substantial  part  of  its  length  to  a  pressure 
differential  causing  it  to  flow  to  the  overflow 
outlet.  Such  a  cyclone  separator  is  described,  for 
example  in  AU—  A—  47105/79. 

In  accordance  with  this  invention,  a  cyclone  25 
separator  as  above  described  is  characterized  in 
that  said  inlet  means  is  defined  by  a  portion  of  the 
separating  chamber  and  at  least  one  inlet  tract 
communicating  with  said  portion,  said  portion 
being  that  portion  of  the  separating  chamber  30 
which  is  at  the  same  lengthwise  position  as  the  or 
each  inlet  tract,  and  the  or  each  said  tract  being  of 
a  profiled  configuration  as  defined  in  claim  1.  A 
particular  preferred  form  of  profile  in  accordance 
with  the  invention  is  an  involute  form  arranged  to  35 
admit  the  liquid  in  a  spiral  path. 

It  has  been  found  that  with  profiled  inlets  in 
accordance  with  this  invention,  it  is  not  necessary 
to  provide  more  than  one  inlet  opening. 

Preferably  an  end  wall  of  the  separating  40 
chamber,  through  which  said  overflow  outlet 
communicates  with  the  separating  chamber,  is 
formed  of  curved  configuration  such  as  being 
concave  or  convex  when  viewed  in  axial  section. 

The  overflow  outlet  is  also  preferably  in  the  45 
form  of  a  duct  which  extends  through  an  end  wall 
of  the  separating  chamber  and  projects  into  the 
separating  chamber. 

The  invention  is  further  described  by  way  of 
example  only  with  reference  to  the  accompanying  50 
drawings,  in  which: 

Figure  1  is  a  cross-sectional  diagram  of  a 
separator  constructed  in  accordance  with  the 
invention; 

Figure  2  is  a  cross  section  substantially  on  the  ss 
line  2  —  2  in  Figure  1; 

Figures  3  and  4  illustrate  alternative  forms  of  an 
end  wall  of  the  separating  chamber  of  Figure  1; 

Figure  5  shows  an  alternative  form  of  the 
overflow  outlet  for  the  separator  of  Figure  1;  60 

Figure  6  is  a  detailed  axial  cross-sectional  view 
of  the  inlet  means  of  a  separator  constructed  in 
accordance  with  the  invention; 

Figure  7  is  a  diagram  like  Figure  6  but  showing 
preferred  inlet  tract  profiles;  and  65 
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jected  outwardly  therefrom  in  parallel  relation- 
ship  the  separator  would  operate  substantially 
the  same  as  if  the  profiles  were  continued  in  the 
profiled  configurations  defined  in  accordance 

5  with  this  invention.  By  the  term  "outwardly  pro- 
jected"  is  meant  a  projection  from  the  respective 
profile  which  is  substantially  tangential  at  the 
point  of  meeting  the  respective  profile.  Point  83 
will  in  fact  be  very  much  further  around  the  outer 

10  profile  than  shown  in  the  drawings,  in  order  that 
this  requirement  can  be  met.  From  the  respective 
points  83,  87  on  the  outer  and  inner  profiles 
respectively  the  profiles  extend  in  spiral  fashion 
inwardly  to  meet  the  circumferential  surface  86 

15  of  the  separating  chamber.  Locations  at  which 
the  profiles  so  meet  circumference  86  are  desig- 
nated  respectively  by  letters  "C"  and  "E".  Practi- 
cally,  although  the  profile  84  is  shown  as  joining 
circumference  86  by  continuance  of  the  profile 

20  inwardly  until  it  meets  the  circumference  86  at 
the  point  "E",  for  mechanical  reasons  it  is  fre- 
quently  simplier  and  more  effective  to  round  the 
junction  between  the  profile  84  and  the  circum- 
ference  86  by  providing  a  rounded  portion  84a 

25  (indicated  by  broken  lines). 
The  outer  profile  82  is  such  that  vector  T 

describing  the  location  of  any  particular  point  on 
the  outer  profile  and  contained  in  a  plane  normal 
to  said  axis,  and  having  its  origin  at  location  "C", 

30  is  such  that  as  the  magnitude  of  the  vector  T 
increases,  an  angle  8  between  the  vector  T  and  a 
tangent  92  to  circumference  86  passing  through 
said  location  "C"  never  decreases  and  never 
becomes  less  than  zero  for  all  magnitudes  of  T 

35  less  than  r)D  where  pD  is  the  length  of  the  outer 
profile  82  of  the  inlet  tract,  viewed  axially  of  the 
separating  chamber,  D  being  the  diameter  of  the 
portion  of  the  separating  chamber  at  which  cir- 
cumference  86  prevails.  This  profile  length  is  that 

40  extending  between  points  "C"  and  83. 
Similarly,  a  vector  U,  describing  the  location  of 

any  particular  point  on  the  inner  profile  64  and 
having  its  point  of  origin  at  location  "E"  is  such 
that  as  the  magnitude  of  vector  U  increases,  the 

45  angle  a  between  vector  U  and  a  tangent  93  to 
said  circumference  which  passes  through  said 
location  "E"  never  decreases  and  never  becomes 
less  than  zero,  for  all  magnitude  of  vector  U  less 
than  aD,  at  least  for  substantial  magnitudes  of 

so  vector  U,  where  aD  is  the  length  of  the  inner 
profile  84,  viewed  axially  of  the  separating 
chamber.  This  profile  length  is  that  extending 
between  points  "E"  and  87.  By  substantial  mag- 
nitude  of  vector  U,  we  mean  that  in  the  vicinity  of 

55  the  location  "E",  vector  U  may  not  be  defined 
because  of  possible  rounding  of  the  inner  profile 
as  previously  described. 

The  cross  sectional  area  A,  of  the  tract  80 
measured  in  a  radial  and  axial  plane  passing 

60  through  the  location  where  the  inner  profile  84 
actually  terminates  (location  "E"  or  the  extremity 
of  the  portion  84  as  the  case  may  be)  is  prefer- 
ably  defined  as: 

10=sl2/d2=£25 

0.04^4A,/nd12^0.10 

0.1=£do/d2=s0.25 

d,>d2 

d2>d3 

where  A|  is  the  total  cross-sectional  area  of  the 
feed  inlet,  provided  by  inlet  opening  23,  d0  is  the 
diameter  of  the  overflow  outlet  25  and  the 
remaining  terms  have  the  meanings  ascribed  to 
above.  Also,  in  the  specification  of  Australian 
Patent  Application  No.  84713/82  a  variant  con- 
struction  is  described  having  parameters  as 
above  described  save  for  the  ratio  do/d2  which  is 
specified  in  that  case  to  be  less  than  0.1. 
Separators  constructed  in  accordance  with  this 
variant  form  may  also  be  adapted  for  use  in  the 
present  invention.  Generally,  in  any  event  the 
separator  of  this  invention  may  advantageously 
be  characterised  by  having  the  ratio  l2/d2  at  least 
equal  to  10.  Also,  for  separators  intended  for 
separating  relatively  small  quantities  of  less 
dense  liquid,  such  as  oil,  from  relatively  larger 
quantities  of  more  dense  liquid  such  as  water, 
the  ratio  d,/d2  may  be  in  the  range  1.5  to  3.0, 
such  as  2.0. 

However,  it  has  been  found  in  practice  that  it  is 
not  necessary  to  adhere  to  the  range  of  overflow 
outlet  dimensions  described  above. 

Referring  now  to  Figure  6  an  inlet  profile  of  the 
invention  is  shown  in  more  detail.  Here,  the  inlet 
means  of  the  separator  is  shown  as  comprising 
an  inlet  tract  80  together  with  a  portion  of  the 
separating  chamber  of  the  separator  which  is 
lengthwise  adjacent  thereto.  In  this  regard, 
generally,  although  the  separator  shown  in  Fig- 
ure  1  is  described  as  having  three  distinct  por- 
tions  of  successively  decreasing  diameters,  it  is 
not  essential  that  the  separator  be  so  formed  as 
it  could,  for  example,  exhibit  any  generally 
tapered  configuration  extending  from  a  larger 
diameter  end  adjacent  the  overflow  outlet  to  a 
smaller  cross  section  end  adjacent  the  underflow 
outlet.  The  tract  80  is  shown  as  having  an  outer 
profile  82  and  an  inner  profile  84.  Here,  the 
diameter  D  of  the  cyclone  separator  as  shown  in 
Figure  6  corresponds  to  the  diameter  d,  in  Figure 
1,  since  the  inlet  tract  80  (as  in  the  case  of  the 
Figure  1  construction)  communicates  with  the 
separating  chamber  at  the  larger  diameter  end 
thereof. 

The  tract  80  is  considered  as  extending  from  a 
location  ndicated  generally  by  reference 
numeral  85  inwardly  towards  the  separating 
chamber.  The  location  85  is  defined  as  a  point 
beyond  which,  reckoned  in  the  direction  inwardly 
towards  the  separating  chamber  the  flow  of  inlet 
liquid  cannot  be  described  by  the  simple  flow 
equations.  More  particularly,  the  points  83,  87  on 
the  outer  and  inner  profiles  aligned  with  location 
85  are  points  where,  if  the  profiles  were  pro- 65 



EP  0  203  065  B1 

0.04<4A,/nD2<0.1 

It  is  also  preferred  that  the  following  relation- 
ship  hold  between  the  constants  r\  and  a 

mean  flow  path  93  for  liquid  flowing  therein  as 
being  at  an  angle  to  the  axis  95  of  the  separator 
rather  than  being  normal  thereto  as  illustrated  in 
Figure  1  .  In  this  case  the  axis  93  of  tract  80  makes 

5  an  angle  to  axis  in  the  range 

80°<p<95°. 

Where  the  tract  is  of  rectangular  cross  section  it 
ro  is  preferred  that  it  be  of  such  rectangular  cross 

section  at  least  over  a  length  qD  where  q  is  less 
than  a. 

In  this  specification,  all  angles  are  to  be  under- 
stood  as  being  expressed  in  radians  unless  other- 

75  wise  specified. 
The  described  separator  inlet  configuration 

may  also  readily  be  employed  where  more  than 
one  tract  80  is  provided.  In  this  case,  the  total 
cross  sectional  area  of  all  the  tracts  measured 

20  radially  of  the  separator  through  respective  points 
"E"  should  equal  the  area  A,. 

It  should  also  be  noted  that  not  all  of  the  tracts 
need  be  identical.  In  particular,  where  they  are  not 
identical  the  total  area  A,  is  related  to  the  lengths 

25  and  widths  of  the  individual  feed  tracts  at  the 
relevant  cross  sections  as  follows: s 

ZtnxWn=A1( 

30  where  tn  and  Wn  are  the  width  and  length  respec- 
tively  of  the  nth  tract. 

The  described  separator  has  been  found  to 
provide  excellent  operating  characteristics  when 
separating  smaller  quantities  of  oil  from  larger 

35  quantities  of  water. 
Figure  3  shows  a  modification  of  the  separator 

of  Figure  1.  Here,  the  end  wall  50  of  the  separating 
chamber  portion  14,  adjacent  overflow  outlet  25, 
is  formed  of  concave  form.  In  Figure  4,  the  end 

40  wall  50  is  shown  in  a  further  modification  as 
exhibiting  a  convex  form  when  viewed  in  axial 
section.  Figure  5  shows  a  still  further  modification 
where  the  overflow  inlet  25  is  formed  from  a  pipe 
27  having  a  portion  27a  which  extends  through 

45  wall  50  (in  this  case,  shown  as  being  linear  in  axial 
section)  and  into  the  separating  chamber  14  a 
short  distance. 

While  forming  the  inlet  means  of  the  separator 
with  the  described  configurations  permits  only  a 

so  single  inlet  to  be  employed,  the  described  con- 
figurations  may  be  advantageously  employed 
even  where  more  than  one  inlet  is  provided. 

The  term  "involute"  is  used  in  this  specification 
to  describe  a  curve  being  the  locus  of  the  end  of  a 

55  piece  of  string  uncoiled  from  a  base  circle.  As  can 
be  seen  from  the  drawings  the  base  circle  need 
not  be  the  circle  of  diameter  D. 

Claims 
60 

1.  A  cyclone  separator  for  separating  a  denser 
component  of  a  mixture  of  liquids  from  a  less 
dense  component  thereof,  said  separator  being  of 
a  kind  having  an  axially  extending  separating 

65  chamber  (12)  having  towards  one  end  inlet  means 

(a)  a<n<2n+a 

(b)  0.35<a<2.0 
and 

Referring  now  to  Figure  7,  in  one  construction 
in  accordance  with  the  invention,  the  angle 
measured  about  the  axis  of  the  separator 
between  the  points  "C"  and  "E"  was  86°.  The 
inner  profile  84  was  terminated  by  a  curved 
portion  84a  co-joining  with  circumference  86,  this 
portion  had  a  curvature  of  approximately  0.5  mm 
and  located  some  110°  around  the  axis  of  the 
separator  from  the  point  "C".  In  this  instance,  it 
was  found  that  the  following  mathematical  rela- 
tionship  was  appropriate  for  describing  the  profi- 
les  82,  84: 

ro=0.5  D+0.0143  D  Z,,1-4+0.0057  D  Z018 
+0.00286  D  Zo28+0.00157  D  V '5  

r,=0.5  D+0.0714  D  Z,2+0.00714  D  Z,3 
+0.0143  D  Z,4+0.00714  D  Z,5 

where  r0  is  the  distance  from  the  axis  of  the 
separator  to  any  particular  point  on  the  outer 
profile  82,  r,  is  the  distance  from  the  axis  of  the 
separator  to  any  particular  point  on  the  inner 
profile  84,  Zo  is  the  angle,  reckoned  from  the  line 
91  joining  the  axis  of  the  separator  and  the  point 
"C",  in  a  clockwise  direction  around  the  axis  of 
the  separator  to  any  point  on  the  outer  profile  82 
and  Z,  is  the  angle,  reckoned  from  the  line  100  in  a 
clockwise  direction  to  any  particular  point  on  the 
inner  profile  84.  These  equations  describing  the 
profiles  82,  84  generally  may  prevail  for  angles  Zo, 
Z,  in  the  range 

0<Zo<5n/6 

0<Zi<n/3 

or  more  preferably  in  the  range 

2n/15<Z,<n/3 

The  tract  80  may  have  a  rectangular  transverse 
cross  section  such  as  having  longer  sides  extend- 
ing  parallel  to  the  axis  of  the  separator  and  of 
length  W  and  shorter  sides  contained  in  planes 
normal  to  the  axis  of  the  separator  and  of  length  t. 
In  this  case  for  a  single  inlet  tract  80  the  following 
relationships  may  prevail. 

txW=A,, 

D/35<t<D/8. 
and 

Generally,  W  will  be  greater  than  t. 
Figure  8  shows  a  further  modification  of  the 

separator  in  accordance  with  the  invention  where 
the  inlet  tract  80  is  shown  as  extending  with  its 
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(20)  for  admission  of  the  mixture  with  a  tangential 
flow  component,  the  separating  chamber  (12) 
having  an  axially  positioned  overflow  outlet  (25) 
adjacent  said  one  end  and  said  separating 
chamber  (12)  being  of  generally  tapered  form 
with  a  relatively  larger  cross-sectional  size  at  said 
one  end  and  a  relatively  small  cross-sectional  size 
at  an  axially  positioned  underflow  outlet  (24)  at 
the  end  of  the  separating  chamber  (12)  opposite 
said  one  end,  wherein  in  use  the  denser  com- 
ponent  is  directed  to  the  underflow  outlet  (24)  in  a 
fashion  such  as  to  encompass  an  inner  axially 
positioned  core  of  the  less  dense  component 
which  is  subjected  at  least  over  a  substantial  part 
of  its  length  to  a  pressure  differential  causing  it  to 
flow  to  the  overflow  outlet  (25),  characterised  in 
that  said  inlet  means  (20)  is  defined  by  a  portion 
of  the  separating  chamber  (12),  and  at  least  one 
inlet  tract  (80)  of  involute  form  communicates 
with  said  portion,  said  portion  being  that  portion 
of  the  separating  chamber  which  is  at  the  same 
lengthwise  position  as  the  or  each  inlet  tract  (80), 
and  the  or  each  inlet  tract  (80)  presents  inner  and 
outer  profiles  (84,  82),  when  viewed  axially  of  the 
separator,  said  outer  profile  (82),  extending  from 
a  first  location  (C)  at  which  it  meets  the  circumfer- 
ence,  (86)  of  said  portion  of  the  separating 
chamber  (12)  and  at  least  the  inward  projection  of 
said  inner  profile  (84)  extending  from  a  second 
location  (E)  at  which  the  inner  profile  (84)  or  its 
said  projection  meets  said  circumference  (86), 
said  profiles,  (82,  84)  being  further  characterised 
in  that: 

a  first  vector  T  describing  the  location  of  any 
particular  point  on  said  outer  profile  (82)  and 
contained  in  a  plane  normal  to  said  axis,  and 
having  its  origin  at  said  first  location  (C),  is  such 
that  as  the  magnitude  of  the  vector  T  increases, 
an  angle  0  between  the  vector  T  and  that  tangent 
to  said  circumference  (86)  which  passes  through 
said  first  location  (C)  never  decreases  and  never 
becomes  less  than  zero  for  all  magnitudes  of 
vector  T  less  than  n,D, 

a  second  vector  U,  describing  the  location  of 
any  particular  point  on  the  inner  profile  (84),  and 
having  its  point  of  origin  at  said  second  location 
(E)  is  such  that  as  the  magnitude  of  vector  U 
increases,  an  angle  a  between  vector  U  and  that 
tangent  to  said  circumference  (86)  which  passes 
through  said  second  location  (E)  never  decreases 
and  never  becomes  less  than  zero  for  all  mag- 
nitudes  of  vector  U  less  than  aD; 

D  being  the  diameter  of  said  portion  of  the 
separating  chamber  (12)  and 

r)D  being  the  length  of  the  outer  profile  (82)  of 
the  inlet  tract  (80),  viewed  axially  of  the  separ- 
ating  chamber  (12)  and  being  measured  from  the 
first  location  (C)  at  which  the  outer  profile  (82) 
meets  the  circumference  (86)  and 

aD  being  the  length  of  the  inner  profile  (84)  of 
the  inlet  tract  (80)  viewed  axially  of  the  separating 
chamber  (12),  and  being  measured  from  the 
second  location  (E)  at  which  at  least  an  inward 
projection  of  the  inner  profile  (84)  meets  said 
circumference  (86). 

2.  A  cyclone  separator  as  claimed  in  claim  1 
wherein: 

0.04<4A,/nD2<0.1 

where  A,  is  the  cross-sectional  area  of  said  tract 
(80),  or  the  combined  cross-sectional  area  of  all 
said  tracts  (80),  if  there  is  more  than  one  tract  (80), 
the  or  each  cross-sectional  area  being  measured 
in  a  plane  substantially  perpendicular  to  tract  inlet 
flow  and  intersecting  the  point  of  termination  of 
said  inner  profile  (84). 

3.  A  cyclone  separator  as  claimed  in  claim  1  or 
claim  2  characterised  in  that 

10 

15 
a<r)<2n+a 

0.35<a<2. 
and 

4.  A  cyclone  separator  as  claimed  in  any  one  of 
claims  1  to  3  wherein  the  or  each  inlet  tract  (80)  is 
of  rectangular  cross-section  over  at  least  a  length 
qD  for  q<a,  the  cross-section  having  a  length  Wn 
and  a  width  tn 

20 

25 
ZtnXWn=Alf 

D/35<t<D/8 
and 

where  Wn  is  the  length  of  the  cross  section  of  the 
nth  tract  (80)  and  tn  is  the  width  of  the  nth  tract  (80). 

5.  A  cyclone  separator  as  claimed  in  claim  4 
wherein  the  sides  of  the  or  each  cross  section  of 
length  W  are  aligned  generally  in  the  axial  direc- 
tion  of  the  separator  and  those  of  width  t  are 
aligned  generally  normally  to  the  axis  of  the 
separator  (12). 

6.  A  cyclone  separator  as  claimed  in  claim  5 
where  W>t. 

7.  A  cyclone  separator  as  claimed  in  any  one  of 
claims  1  to  6  wherein  the  or  each  tract  (80) 
extends  at  a  respective  angle  to  the  axis  of  the 
separator,  when  viewed  normally  of  said  axis, 
wherein  the  respective  angle  p  between  said  axis 
and  the  mean  inlet  flow  direction  for  liquid  mix- 
ture  when  admitted  through  a  respective  inlet 
tract  (80),  at  the  point  where  the  mean  flow  path 
intersects  the  said  respective  tract  cross-section 
at  which  the  area  A,  is  measured,  is 

80°<p<95° 

where  the  angle  p  is  defined  such  that  for  values 
thereof  less  than  90°  the  liquid  flow  into  the 
separating  chamber  in  use,  along  said  flow  path, 
has  a  motional  component  which  is  directed  in 
the  direction  from  the  larger  diameter  to  the 
smaller  diameter  end  of  the  separating  chamber 
(12). 

8.  A  cyclone  separator  as  claimed  in  any  one  of 
claims  1  to  7,  wherein  an  end  wall  (50)  of  the 
separating  chamber  (12),  through  which  said 
overflow  outlet  (25)  communicates  with  the 
separating  chamber  (12),  is  formed  of  curved 
configuration. 

30 

35 

40 

45 

50 

55 

60 

65 
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ersten  Ort  (C)  hat,  derart  ist,  daB  wenn  die  GroBe 
des  Vektors  T  zunimmt,  ein  Winkel  8  zwischen 
dem  Vektor  T  und  der  Tangente  zu  dem  Umfang 
(86),  die  durch  den  ersten  Ort  (C)  verlauft,  nie 
abnimmt  und  nie  geringer  als  Null  wird  fur  alle 
GroBen  des  Vektors  T  kleiner  als  r|D; 

ein  zweiter  Vektor  U,  der  den  Ort  jedes  einzel- 
nen  Punktes  auf  dem  inneren  Profil  (84) 
beschreibt  und  seinen  Ursprung  an  diesem  zwei- 
ten  Ort  (E)  hat,  derart  ist,  daB  wenn  die  GroBe  des 
Vektors  U  zunimmt  ein  Winkel  a  zwischen  dem 
Vektor  U  und  der  Tangente  zum  Umfang  (86),  die 
durch  den  zweiten  Ort  E  geht,  nie  abnimmt  und 
nie  kleiner  als  Null  wird  fur  alle  GroBen  des 
Vektors  U  kleiner  als  aD; 

D  der  Durchmesser  dieses  Teils  der  Trennkam- 
mer  (12)  ist  und 

r)D  die  Lange  des  auBeren  Profils  (82)  des 
EinlaBtraktes  (80)  axial  zur  Trennkammer  (12) 
gesehen  ist  und  von  diesem  ersten  Ort  (C),  an 
welchem  das  auBere  Profil  (82)  den  Umfang  (86 
trifft,  gemessen  wird,  und 

aD  die  Lange  des  inneren  Profils  (84)  des 
EiniaBtraktes  (80)  axial  zur  Trennkammer  (12) 
gesehen  ist,  und  von  dem  zweiten  Ort  (E),  an 
welchem  zumindest  ein  innerer  Vorsprung  des 
inneren  Profils  (84)  den  Umfang  (86)  trifft,  gemes- 
sen  wird. 

2.  Zyklonabtrennvorrichtung  nach  Anspruch  1, 
bei  welcher  gilt: 

0.04<4A,/nD2<0.1 

wobei  A,  die  Querschnittsfiache  dieses  Traktes 
(80)  oder  die  kombinierte  Querschnittsflache  alter 
dieser  Trakte  (80),  wenn  mehr  als  ein  Trakt  (80) 
vorhanden  ist,  ist,  wobei  die  oder  jede  Quer- 
schnittsflache  in  einer  Ebene  gemessen  wird,  die 
im  wesentlichen  senkrechtzu  derTrakteinlaBstro- 
mung  liegt  und  den  Endpunkt  des  inneren  Profils 
(84)  schneidet. 

3.  Zyklonabtrennvorrichtung  nach  Anspruch  1 
oder  2,  dadurch  gekennzeichnet,  daB  gilt 

9.  A  cyclone  separator  as  claimed  in  claim  8 
wherein  said  end  wall  (50)  is  concave. 

10.  A  cyclone  separator  as  claimed  in  claim  8 
wherein  said  end  wall  (50)  is  convex. 

1  1  .  A  cyclone  separator  as  claimed  in  any  one  of  5 
claims  1  to  10,  wherein  the  overflow  outlet  (25)  is 
in  the  form  of  a  pipe  (27)  which  extends  through 
an  end  wall  (50)  of  the  separating  chamber 
chamber  (12)  and  projects  into  the  separating 
chamber.  10 

12.  A  cyclone  separator  as  claimed  in  any  one  of 
claims  1  to  11  having  a  single  inlet  tract  (80). 

Patentanspriiche 
15 

1.  Zyklonabtrennvorrichtung  zum  Trennen 
einer  dichteren  Komponente  einer  Mischung  von 
Fliissigkeiten  von  einer  weniger  dichten  Kompo- 
nente  von  dieser,  wobei  die  Abtrennvorrichtung 
von  dem  Typ  ist,  der  eine  sich  axial  erstreckende  20 
Trennkammer  (12)  aufweist,  die  zu  einem  Ende 
EinlaBmittel  (20)  zurZufiihrung  der  Mischung  mit 
einer  tangentialen  Strdmungskomponente 
umfaBt,  wobei  die  Trennkammer  (12)  einen  axial 
positionierten  UberstromungsauslaB  (25)  angren-  25 
zend  an  dies  eine  Ende  aufweist  und  die  Trenn- 
kammer  (12)  von  einer  im  allgemeinen  kegels- 
tumpgfartigen  bzw.  sich  verjiingenden  Form  ist 
mit  einer  relativ  groBeren  Querschnittsabmes- 
sung  an  diesem  einen  Ende  und  einer  relativ  30 
kleinen  Querschnittsabmessung  an  einem  axial 
positionierten  UnterstromungsauslaB  (24)  an 
dem  zu  diesem  einen  Ende  entgegengesetzten 
Ende  der  Trennkammer  (12),  wobei  im  Betriebdie 
dichtere  Komponente  zu  dem  Unterstromungs-  35 
auslaB  (24)  in  einer  Weise  gerichtet  bzw.  geleitet 
wird,  da(S  sie  einen  inneren  axial  positionierten 
Kern  der  weniger  dichten  Komponente 
umschlieBt,  die  zumindest  uber  einen  wesent- 
lichen  Teil  ihrer  Lange  einem  Druckdifferential  40 
bzw.  einem  Differenzdruck  ausgesetzt  ist,  daB 
bzw.  der  sie  veranlaBt,  zum  Uberstromungsaus- 
laB  (25)  zu  stromen,  dadurch  gekennzeichnet,  daB 
die  EinlaBmittel  (20)  durch  einen  Teil  der  Trenn- 
kammer  (12)  definiert  sind  und  daB  zumindest  ein  45 
EinlaBtrakt  (80)  mit  Evolventenform  mit  diesem 
Teil  kommuniziert,  wobei  dieser  Teil  derjenige 
Teil  der  Trennkammer  ist,  der  sich  an  derselben 
Langsposition  befindet  wie  der  oder  jeder  EinlaB- 
trakt  (80),  und  der  oder  jeder  EinlaBtrakt  (80)  so 
innere  und  auBere  Profile  (84,  82)  prasentiert, 
wobei  axial  in  Bezug  auf  die  Trennvorrichtung 
gesehen  sich  das  auBere  Profil  (82)  von  einem 
ersten  Ort  (C),  an  welchem  es  den  Umfang  (86) 
dieses  Teils  der  Trannkammer  (12)  trifft,  erstreckt  55 
und  sich  zumindest  der  innere  Vorsprung  dieses 
inneren  Profils  (84)  von  einem  zweiten  Ort  (E) 
erstreckt,  an  welchem  das  innere  Profil  (84)  oder 
dieser  sein  Vorsprung  den  Umfang  (86)  trifft, 
wobei  die  Profile  (82,  84)  weiterhin  dadurch  so 
gekennzeichnet  sind,  daB 

ein  erster  Vektor  T,  der  den  Ort  jedes  einzelnen 
Punktes  auf  diesem  auBeren  Profil  (82)  beschreibt 
und  in  einer  Ebene  rechtwinklig  zu  dieser  Achse 
enthalten  ist  und  seinen  Ursprung  an  diesem  65 

a<n<2n+a 

0.35<a<2. 
und 

4.  Zyklonabtrennvorrichtung  nach  einem  der 
Anspriiche  1  bis  3,  bei  welcher  der  oder  jeder 
EinlaBtrakt  (80)  von  einem  rechtwinkligen  Quer- 
schnitt  tiber  zumindest  eine  Lange  qD  fur  q<a  ist, 
wobei  der  Querschnitt  eine  Lange  Wn  und  eine 
Breite  tn  aufweist  mit 

ItnxWn=Ai( 

D/35<t<D/8 
und 

wobei  Wn  die  Lange  des  Querschnittes  des  n-ten 
Traktes  (80)  und  tn  die  Breite  des  n-ten  Traktes  (80) 
ist. 

5.  Zyklonabtrennvorrichtung  nach  Anspruch  4, 
in  welcher  die  Seiten  des  oder  jedes  Querschnit- 
tes  der  Lange  W  im  allgemeinen  in  der  axialen 
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au  niveau  d'une  sortie  inferieure  axiale  (24)  pla- 
cee  a  I'extremite  de  la  chambre  de  separation  (12) 
qui  est  opposee  a  la  premiere  extremite  si  bien 
que,  pendant  I'utilisation,  le  constituant  relative- 
ment  dense  est  dirige  vers  la  sortie  inferieure  (24) 
et  entoure  une  ame  axiale  interne  du  constituant 
relativement  moins  dense  qui  est  soumis,  sur  une 
partie  importante  au  moins  de  sa  longueur,  a  une 
difference  de  pression  provoquant  son  ecoule- 
ment  vers  la  sortie  de  debordement  (25),  caracte- 
rise  en  ce  que  le  dispositif  d'entree  (20)  est  forme 
par  une  partie  de  la  chambre  de  separation  (12),  et 
au  moins  une  region  d'entree  (80)  ayant  une 
forme  en  developpante  communique  avec  cette 
partie,  cette  partie  etant  la  partie  de  la  chambre  de 
separation  qui  a  la  meme  position  longitudinale 
que  la  region  ou  que  chaque  region  d'entree  (80), 
et  la  region  ou  chaque  region  d'entree  (80)  a  des 
profils  interne  et  externe  (84,  82),  vus  suivant  I'axe 
du  separateur,  le  profil  externe  (82  partant  d'un 
premier  emplacement  (C)  auquel  il  rejoint  la 
circonference  (86)  de  ladite  partie  de  la  chambre 
de  separation  (12),  la  projection  vers  I'interieur  au 
moins  du  profil  interne  (84)  partant  d'un  second 
emplacement  (E)  auquel  le  profil  interne  (84)  ou 
sa  projection  rencontre  la  circonference  (86),  les 
profils  (82,  84)  etant  en  outre  caracterises  en  ce 
que: 

un  premier  vecteur  T  qui  decrit  ('emplacement 
d'un  point  particulier  quelconque  sur  le  profil 
externe  (82)  et  contenu  dans  un  plan  perpendicu- 
laire  a  I'axe,  ayant  son  origine  au  premier  empla- 
cement  (C),  est  tel  que,  lorsque  la  longueur  du 
vecteur  T  augmente,  Tangle  9  forme  par  le  vec- 
teur  T  et  la  tangente  a  la  circonference  (86)  qui 
passe  par  le  premier  emplacement  (C)  ne  diminue 
jamais  et  ne  devient  jamais  inferieure  a  zero  pour 
toutes  les  longueurs  du  vecteur  T  qui  sont  infe- 
rieures  a  n.D, 

un  second  vecteur  U  decrivant  ('emplacement 
d'un  point  particulier  quelconque  sur  le  profil 
interne  (84)  et  ayant  son  origine  au  second  empla- 
cement  (E)  est  tel  que,  lorsque  la  longueur  du 
vecteur  U  augmente.  Tangle  a  forme  par  le 
vecteur  U  et  la  tangente  a  la  circonference  (86)  qui 
passe  par  le  second  emplacement  (E)  de  diminue 
jamais  et  ne  devient  jamais  inferieur  a  zero  pour 
toutes  les  longueurs  du  vecteur  U  inferieures  a 
aD, 

D  etant  la  diametre  de  ladite  partie  de  la 
chambre  de  separation  (12),  et 

n.D  etant  la  longueur  du  profil  externe  (82)  de  la 
region  d'entree  (80),  vue  suivant  I'axe  de  la 
chambre  de  separation  (12),  et  etant  mesuree  a 
partir  du  premier  emplacement  (C)  auquel  le 
profil  externe  (82)  rejoint  la  circonference  (86,  et 

aD  etant  la  longueur  du  profil  interne  (84)  de  la 
region  d'entree  (80),  vue  suivant  I'axe  de  la 
chambre  de  separation  (12),  et  etant  mesuree  a 
partir  du  second  emplacement  (E)  auquel  une 
projection  vers  I'interieur  au  moins  du  profil 
interne  (84)  rejoint  la  circonference  (86). 

2.  Separateur  a  cyclone  selon  la  revendication 
1,  dans  lequel 

Richtung  der  Trennkammer  ausgerichtet  sind 
bzw.  fluchten  und  diejenigen  der  Breite  T  im 
allgemeinen  rechtwinklig  zu  der  Achse  der  Trenn- 
kammer  (12)  ausgerichtet  sind  bzw.  fluchten. 

6.  Zyklonabtrennvorrichtung  nach  Anspruch  5,  5 
bei  welcher  W>t  ist. 

7.  Zyklonabtrennvorrichtung  nach  einem  der 
Anspruche  1  bis  6,  bei  welcher  der  oder  jeder 
Trakt  (80)  sich  unter  einem  zugeordnetem  Winkel 
zu  der  Achse  der  Trennkammer,  rechtwinklig  zur  10 
Achse  gesehen,  erstreckt,  wobdi  der  zugeordnete 
Winkel  p  zwischen  dieser  Achse  und  der  Haupt- 
einlalSstromungsrichtung  fur  die  Flussigkeitsmi- 
schung,  wenn  sie  durch  einen  zugeordenten  Ein- 
lalStrakt  (80)  zugefuhrt  wird,  an  dem  Punkt,  wo  der  is 
Hauptstromungspfad  den  entsprechenden  Trakt- 
querschnitt,  bei  welchem  die  Flache  A|  gemessen 
wird,  schneidet, 

80°<p<95°  20 

ist,  wobei  der  Winkel  p  deart  definiert  ist,  date  fur 
Werte  von  diesem  von  weniger  als  90°  die  Fliissig- 
keitsstrdmung  in  die  Trennkammer  im  Betrieb 
entlang  dem  Stromungspfad  eine  Bewegungs-  25 
komponente  hat,  die  in  der  Richtung  von  dem 
groBeren  Durchmesser  zu  dem  Ende  mit  dem 
kleineren  Durchmesser  der  Trennkammer  (12) 
gerichtet  ist. 

8.  Zyklonabtrennvorrichtung  nach  einem  der  30 
Anspruche  1  bis  7,  bei  welcher  eine  Stirnwand 
(50)  der  Trennkammer  (12),  durch  welche  der 
Uberstromungsauslafc  (25)  mit  der  Trennkammer 
(12)  kommuniziert,  mit  einer  gekrummten  Konfi- 
guration  geformt  ist.  35 

9.  Zyklonabtrennvorrichtung  nach  Anspruch  8, 
bei  welcher  die  Stirnwand  (50)  konkav  ist. 

10.  Zyklonabtrennvorrichtung  nach  Anspruch  8, 
bei  welcher  die  Stirnwand  (50)  konvex  ist. 

11.  Zyklonabtrennvorrichtung  nach  einem  der  40 
Anspruche  1  bis  10,  bei  welcher  der  Qberstro- 
mungsauslaft  (25)  in  der  Form  eines  Rohres  bzw. 
einer  Leitung  (27)  vorgesehen  ist,  der  bzw.  die 
sich  durch  die  Stirnwand  (50)  der  Trennkammer 
(12)  erstreckt  und  in  die  Trennkammer  vorspringt.  45 

12.  Zyklonabtrennvorrichtung  nach  einem  der 
Anspruche  1  bis  11,  die  einen  einzigen  EinlaBtrakt 
(80)  aufweist. 

Revendications  so 

1.  Separateur  a  cyclone  destine  a  separer  un 
constituant  relativement  dense  d'un  melange  de 
liquides  d'un  constituant  moins  dense  du 
melange,  le  separateur  etant  du  type  ayant  une  55 
chambre  axiale  de  separation  (12)  ayant,  vers  une 
premiere  extremite,  un  dispositif  d'entree  (20) 
permettant  Tadmission  du  melange  avec  une 
composante  tangentielle  d'ecoulement,  la  cham- 
bre  de  separation  (12)  ayant  une  sortie  de  debor-  60 
dement  (25)  disposee  axialement  et  adjacente  a  la 
premiere  extremite,  et  la  chambre  de  separation 
(12)  ayant  une  forme  generate  evasee  de  section 
relativement  grande  au  niveau  de  la  premiere 
extremite  et  une  section  relativement  plus  petite  65 
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chaque  region  (80)  fait  un  angle  respectif  avec 
I'axe  du  separateur,  en  vue  perpendiculaire  a 
I'axe,  Tangle  respectif  p  de  I'axe  et  de  la  direction 
moyenne  du  courant  d'entree  du  melange  de 

5  liquides  lorsqu'il  est  admis  par  une  region  respec- 
tive  d'entree  (80),  au  point  auquel  le  trajet  moyen 
de  circulation  recoupe  la  section  respective  dans 
laquelle  la  section  A,  est  mesuree,  est 

10  80°<p<95° 

Tangle  p  etant  defini  de  maniere  que,  pour  des 
valeurs  inferieures  a  90°,  le  courant  de  liquide 
transmis  a  la  chambre  de  separation  pendant 

15  Tutilisation,  suivant  le  trajet  d'ecoulement,  pos- 
sede  une  composante  qui  est  dirigee  de  Textre- 
mite  de  plus  grand  diametre  vers  Textremite  de 
plus  petit  diametre  de  la  chambre  de  separation 
(12). 

20  8.  Separateur  a  cyclone  selon  Tune  quelconque 
des  revendications  1  a  7,  dans  lequel  une  paroi 
d'extremite  (50)  de  la  chambre  de  separation  (12), 
par  laquelle  la  sortie  du  debordement  (25)  com- 
munique  avec  la  chambre  de  separation  (12),  est 

25  formee  avec  une  configuration  courbe. 
9.  Separateur  a  cyclone  selon  la  revendication 

8,  caracterise  en  ce  que  la  paroi  d'extremite  (50) 
est  concave. 

10.  Separateur  a  cyclone  selon  la  revendication 
30  8,  dans  lequel  la  paroi  d'extremite  (50)  est 

convexe. 
11.  Separateur  a  cyclone  selon  une  quelconque 

des  revendications  1  a  10,  dans  lequel  la  sortie  de 
debordement  (25)  est  sous  forme  d'une  tuyaute- 

35  rie  (27)  qui  traverse  les  parois  d'extremite  (50)  de 
la  chambre  de  separation  (12)  et  depasse  dans 
cette  chambre  de  separation. 

12.  Separateur  a  cyclone  selon  Tune  quelcon- 
que  des  revendications  1  a  11,  ayant  une  seule 

40  region  d'entree  (80). 

0,04<4A,/nD2<0,1 

A,  etant  la  section  de  ladite  region  (80)  ou  la 
section  combinee  de  toutes  lesdites  regions  (80), 
lorsque  plusieurs  regions  (80)  sont  presentes,  la 
section  ou  chaque  section  etant  mesuree  dans  un 
plan  sensiblement  perpendiculaire  au  courant 
d'entree  dans  la  region  et  recoupant  le  point  de 
terminaison  du  profil  interne  (84). 

3.  Separateur  a  cyclone  selon  la  revendication  1 
ou  2,  caracterise  en  ce  que 

a<n<2n+a 

0,35<a<2. 
et 

4.  Separateur  a  cyclone  selon  Tune  quelconque 
des  revendications  1  a  3,  dans  lequel  la  region 
d'entree  ou  chaque  region  d'entree  (80)  a  une 
section  rectangulaire  sur  au  moins  une  longueur 
qD  telle  que  q<a,  la  section  ayant  une  longueur 
Wn  et  une  largeur  tn  telles  que 

Ztn  •  Wn=Ai, 

B/35<t<B/8 
et 

Wn  etant  la  longueur  de  la  section  de  la  nieme 
region  (80)  et  tn  etant  la  largeur  de  la  nieme  region 
(80). 

5.  Separateur  a  cyclone  selon  la  revendication 
4,  dans  lequel  les  cotes  de  la  section  ou  de  chaque 
section  de  longueur  W  sont  alignes  de  fagon 
generale  en  direction  de  I'axe  du  separateur,  et 
ceux  de  largeur  t  sont  alignes  de  fagon  generale 
perpendiculairement  a  I'axe  du  separateur  (12). 

6.  Separateur  a  cyclone  selon  la  revendication 
5,  dans  lequel  W>t. 

7.  Separateur  a  cyclone  selon  Tune  quelconque 
des  revendications  1  a  6,  dans  lequei  la  region  ou 
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