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CLAIMS 

 

1. A method for separating a multiphase fluid, the fluid comprising a relatively 

high density component and a relatively low density component, the method 

comprising:  

introducing the fluid into a separation region;  

imparting a rotational movement into the multiphase fluid;  

forming an outer annular region of rotating fluid within the separation region; 

and  

forming and maintaining a core of fluid in an inner region; wherein  

fluid entering the separation vessel is directed into the outer annular region; 

and  

the thickness of the outer annular region is such that the high density 

component is concentrated and substantially contained within this region, the low 

density component being concentrated in the rotating core;  

wherein the multiphase fluid stream is introduced into the separation region 

through an inlet spaced from the upstream end of the separation region, thereby 

allowing the portion of the separation region upstream of the inlet to be occupied by 

low density fluid; and 

wherein a low density fluid collecting region is established in the region of the 

downstream end of the core region, low density fluid being removed from the said 

collecting region.  

 

2. The method according to claim 1, wherein the multiphase fluid comprises a 

liquid phase and a gaseous phase.  

 

3. The method according to claim 1 or 2, wherein the multiphase fluid comprises 

a liquid phase and a solid phase.  

 

4. The method according to any preceding claim, wherein the multiphase fluid 

comprises two immiscible liquid phases.  
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5. The method according to claim 4, wherein the two immiscible liquid phases 

are oil and water.  

 

6. The method according to any preceding claim, wherein the multiphase fluid is 

produced from a subterranean oil well.  

 

7. The method according to claim 6, wherein the multiphase fluid comprises 

solid formation materials and/or solid debris.  

 

8. The method according to any preceding claim, wherein the multiphase fluid is 

introduced tangentially into the separation region, thereby causing the fluid in the 

annular region to rotate with the separation region.  

 

9. The method according to claim 8, wherein the multiphase fluid is introduced 

at an acute angle to the longitudinal axis of the separation region, such that fluid 

entering the separation region is not impacted by fluid rotating in the outer annular 

region.  

 

10. The method according to any preceding claim, wherein the multiphase fluid is 

introduced into the separation region through an inlet having a rectangular cross-

section.  

 

11. The method according to any preceding claim, wherein a high density fluid 

collecting region is established downstream of the core region, high density fluid 

being removed from the said collecting region.  

 

12. The method according to claim 11, wherein high density fluid and low density 

fluid are removed from their respective fluid collecting regions by means of separate 

conduits.  

 

13. The method according to claim 12, wherein the conduit has a low density fluid 

outlet and a high density fluid outlet.  
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14. The method according to either of claims 12 or 13, wherein fluid is removed 

through a plurality of fluid outlet apertures in the respective conduit.  

 

15. The method according to claim 14, wherein the fluid outlet apertures are 

arranged tangentially to the flow of fluid in the high density fluid collecting region.  

 

16. The method according to any of claims 11 to 16, wherein high density fluid is 

removed by means of a siphon.  

 

17. The method according to claim 12, wherein, upon removal from the separating 

region, the low density fluid flows in an upstream direction and the high density fluid 

flows in a downstream direction.  

 

18. The method according to any preceding claim, wherein means are provided to 

control a vortex forming in the fluid in the separation vessel downstream of the fluid 

collecting region.  

 

19. The method according to any preceding claim, further comprising providing a 

solid concentrating region downstream of the annular and core regions.  

 

20. The method according to claim 19, wherein the solid concentrating region has 

a fluid flowpath that decreases in cross-sectional area in the direction of fluid flow.  

 

21. The method according to any preceding claim, further comprising providing a 

solids separation and removal region downstream of the core and annular regions.  

 

22. The method according to claim 21, wherein smaller solid particles are caused 

to leave the solids separation and removal region through an outlet arranged centrally 

within the region.  

 

23. The method according to claim 22, wherein the outlet comprises a plurality of 

solid outlet apertures.  
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24. The method according to claim 23, wherein the outlet apertures are arranged 

tangentially to the rotational flow of the fluid in the solids separation and removal 

region. 

 

25. The method according to any of claims 22 to 24, wherein larger diameter solid 

particles are removed from the outer region of the solids separation and removal 

region.  

 

26. The method according to claim 25, wherein the larger diameter solid particles 

are removed through an outlet arranged tangentially to the rotating fluid flow.  

 

27. The method according to claim 25, wherein the solids separation and removal 

region is provided with an inner conduit, through which the fluid stream is causes to 

flow.  

 

28. The method according to claim 27, wherein the inner conduit is provided with 

a plurality of outlet apertures forming a solid sieve.  

 

29. The method according to claim 28, wherein the outlet apertures are arranged 

tangentially to the rotating fluid flow.  

 

30. The method according to any preceding claim, wherein low density fluid 

removed from the core region is passed to a fluid separation zone, in which high 

density fluid is separated from the low density fluid and returned to the annular region 

in the separating region.  

 

31. The method according to any preceding claim, wherein low density fluid is 

removed from the core region downstream of the inlet of the multiphase fluid and a 

portion of the fluid so removed is reintroduced into the core region adjacent the inlet 

of the multiphase phase.  

 

32. A separation system for a multiphase fluid containing a high density 

component and a low density component comprising a separator having:  

a separation region;  
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an inlet for the multiphase fluid to enter the separation region, the inlet being 

displaced from the upstream end of the separation region;  

means for imparting a rotational movement to the multiphase fluid upon entry 

into the separation region, so as to form an outer annular region of rotating fluid; 

in operation the thickness of the outer annular region being such that the high 

density component is concentrated and substantially contained within the outer 

annular region; and  

the low density component is concentrated in the core region, a region of low 

density component being formed within the separation region upstream of the fluid 

inlet; 

the system further comprising a first fluid outlet disposed in the portion of the 

separation region corresponding to the region adjacent the downstream end of the core 

region, when in operation.  

 

33. The separator system according to claim 32, wherein the means for imparting 

a rotational movement to the multiphase fluid is the fluid inlet being tangential to the 

longitudinal axis of the separation region.  

 

34. The separator system according to claim 33, wherein the fluid inlet is at an 

acute angle to the longitudinal axis of the separation region.  

 

35. The separator system according to claim 33 or 34, wherein the fluid inlet has a 

rectangular cross-section.  

 

36. The separator system according to any of claims 32 to 35, wherein the fluid 

outlet is formed in the end of a conduit extending into the separation region.  

 

37. The separator system according to claim 36, wherein the conduit extends 

coaxially within the separation region. 

 

38. The separator system according to either of claims 36 or 37, wherein the first 

fluid outlet comprises a plurality of radial openings formed in the conduit.  

 

39. The separator system according to claim 38, wherein the openings are 
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tangential to the flow of fluid surrounding the conduit. 

 

40. The separator system according to any of claims 32 to 39, wherein the first 

fluid outlet is formed in the end of a conduit extending into the separation region.  

 

41. The separator system according to claim 40, wherein the conduit extends 

coaxially within the separation region.  

 

42. The separator system according to either of claims 40 or 41, wherein the first 

fluid outlet comprises a plurality of radial openings formed in the conduit.  

 

43. The separator system according to claim 42, wherein the openings are 

tangential to the flow of fluid surrounding the conduit.  

 

44. The separator system according to any of claims 40 to 43, further comprising a 

second fluid outlet disposed in the portion of the separation region downstream of that 

portion occupied by the core region, when in operation.  

 

45. The separator system according to claim 44, wherein the second fluid outlet is 

formed in the end of a conduit extending into the separation region.  

 

46. The separator system according to claim 45, wherein the conduit extends 

coaxially within the separator region.  

 

47. The separator system according to either of claims 45 or 46, wherein the 

second fluid outlet comprises a plurality of radial openings formed in the conduit.  

 

48. The separator system according to claim 47, wherein the openings are 

tangential to the flow of fluid surrounding the conduit.  

 

49. The separator system according to any of claims 44 to 48, wherein the first 

and second fluid outlets open into the same conduit.  

 

50. The separator system according to claim 49, wherein the conduit has an outlet 
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for each of the low density fluid and the high density fluid.  

 

51. The separator system according to any of claims 32 to 50, further comprising a 

vortex controller situated within the separation region in a position corresponding to 

downstream of the core region, when in use.  

 

52. The separator system according to any of claims 32 to 51, further comprising a 

solids concentration region within the separation region having a cross-sectional area 

lower than the cross-sectional area of the separation region adjacent the fluid inlet.  

 

53. The separator system according to claim 52, wherein the reduced cross-

sectional area is provided by a tapered portion of the wall of the separator.  

 

54. The separator system according to claim 52, wherein the reduced cross-section 

area is provided by a cone extending coaxially within the separation region.  

 

55. The separator system according to any of claims 32 to 54, further comprising a 

means for separating solids from fluid within the separation region.  

 

56. The separator system according to claim 55, wherein the solid separation 

means comprises a conduit extending coaxially within the separation region, the 

conduit having a plurality of radially extending openings.  

 

57. The separator system according to claim 56, wherein the openings are 

tangential to the flow of fluid around the conduit.  

 

58. The separator system according to any of claims 55 to 57, wherein the solid 

separation means comprises a solid entrapment zone disposed around the separation 

region and separated from the solid entrapment zone by a wall having a plurality of 

radially extending openings.  

 

59. The separator system according to claim 58, wherein the openings are 

tangential to the flow of fluid in the separation region.  
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60. The separator system according to any of claims 32 to 59, further comprising 

means for removing solid material from the separation zone operable on an 

intermittent basis.  

 

 




