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CLAIMS
What is claimed is:

A cyclonic coalescer for enhancing separation of a denser phase hiquid from a lighter

phasy liquid within a multiphase stream, the coalescer comprising:
aNubular housing;

a pluxality of coaxial flow chambers extending in the axial direction of the housing;

and

a swirling ed¢ment associated with each of the plurality of coaxial flow chambers, the
swirling elements are dgnstructed and arranged to impart a tangential velocity of the stream

flowing through the assodated flow chamber.

2. The coalescer of claim 1, Wherein the housing has a first length and the swirl elements

extend a second length within the hoysing.
3. The coalescer of claim 2, wherein thi first length is greater than the second length.
4. The coalescer of claim 2, wherein the first Ieggth is equal to the second length.

5. The coalescer of claim 1, wherein the swirling elemaqt is a vane.

6. The coalescer of claim 3, wherein the vane is fixed at an anglg between 40° and 50°

with respect to the axial direction of the associated flow chamber.

7. The coalescer of claim 1 further comprising an anti-swirl clement asso®ated with

each of the plurality of coaxial flow chambers.

8. The coalescer of claim 7, wherein the anti-swirl elements are positioned downstre!

of the swirling elements,
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The coalescer of claim 1, wherein the housing has an internal diameter of 16 inches.

A system for treating a2 multiphase fluid stream comprising:
fectrostatic coalescer; and
a cyclypic coalescer comprising:
a tybular housing in fluid communication with the electrostatic coalescer,

a plurdty of coaxial flow chambers extending in the axial direction of the

housing, and

a swirling eléspent associated with each of the plurality of coaxial flow
chambers, the swirling 8ements are constructed and arranged to impart a tangential

velocity of the stream flowdpg through the associated flow chamber,

11, The system of claim 10, wherein ti¢ housing has a first length and the swirl elements

extend a second length within the housing.
12. The system of claim 11, wherein the first length is greater than the second length.

13. The system of claim 10, wherein the swirling elemens a vane.

14.  The system of claim 13, wherein the vane is fixed at an anglcNyetween 40° and 50°

with respect to the axial direction of the associated flow chamber.

15.  The system of claim 10 further comprising an anti-swirl element associdigd with each

of the plurality of coaxial flow chambers.

16.  The systern of claim 15, wherein the anti-swirl elements are positioned downstrearm\of

the swirling elements.
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17.  The system of claim 10, wherein the cyclonic coalescer is downstream of the

ectrostatic coalescer.

18. ¢ system of claim 10 further comprising a gravity separation vessel in fluid

communica¥jon with the cyclonic coalescer.

19.  The systemQf claim 18, wherein the gravity separation vessel is downstream of the

cyclonic coalescer.

20. A method for treating Amultiphase fluid stream to enhance separation of a denser
phase liquid from a lighter phaseYquid within the multiphase fluid stream, the method

comprising;
flowing the stream into a plurality, of coaxially extending flow chambers;

impatting a tangential velocity compyuent on the stream flowing through each flow

chamber, the tangential velocity is imparted usiyg a swirl element; and

controlling the tangential velocity imparted\qn the stream to increase an average

denser phase droplet size.

2]1.  The method of claim 20, wherein controlling the tangeRtial velocity comprises

limiting the total velocity of the flow stream flowing into the flow chambers.

22.  The method of claim 21, wherein the total velocity of the flow sttgam flowing into the

flow chambers is less than 3 m/s.

23, The method of claim 20, wherein the swirl element is a vane, wherein contrdlling the
tangential velocity comprises selecting a vane angle with respect to the axial direction &f the

flow chambers.
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24.  The method of claim 23, wherein the vane angle is between 40° and 50°,

The method of claim 20, wherein the denser phase liquid has a cut diameter of 1000-

1350Nmicrons after the tangential velocity has been imparted on the stream.

26.  The Nethod of claim 20 further comprising straightening the flow downstream of the

swirl element to\reduce the tangential velocity component of the stream.

27.  The method of Naim 20, wherein the tangential velocity imparted on the stream

causes an average lighter phase droplet size to increase.

28. A method of producing hy¥yocarbons from a subsurface reservoir, comprising:

producing hydrocarbons throuph a wellbore, the produced hydrocarbons exist in a
liquid-dominated-by-volume multiphase Mream having a denser phase liquid and a lighter

phase liquid;
flowing the stream into a plurality of longitudin®}y extending flow chambers;

imparting a tangential velocity component ohthe stream flowing through each flow

chamber, the tangential velocity is imparted using a swil element; and

controlling the tangential velocity imparted on the Stgeam to increase an average

denser phase droplet size.

-14-




CLAIMS
What is claimed is:

1. A cyclonic coalescer for enhancing separation of a denser phase liquid from a lighter

phase liquid within a multiphase stream, the coalescer comprising:
a tubular housing;

a plurality of coaxial flow chambers extending in the axial direction of the housing;

and

a swirling element associated with each of the plurality of coaxial flow chambers,
the swirling elements are constructed and arranged to impart a tangential velocity of the

stream flowing through the associated flow chamber.

2. The coalescer of claim 1, wherein the housing has a first length and the swirl

elements extend a second length within the housing.

3. The coalescer of claim 2, wherein the first length is greater than the second length.
4, The coalescer of claim 2, wherein the first length is equal to the second length.

5. The coalescer of any of claims I to 4, wherein the swirling element is a vane.

6. The coalescer of claim 5, wherein the vane is fixed at an angle between 40° and 50°

with respect to the axial direction of the associated flow chamber.

7. The coalescer of any of claims 1 to 6 further comprising an anti-swirl element

associated with each of the plurality of coaxial flow chambers.

8. The coalescer of claim 7, wherein the anti-swirl elements are positioned downstream

of the swirling elements.
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9. The coalescer of claim 1, wherein the housing has an internal diameter of 16 inches.

10. A system for treating a multiphase fluid stream comprising:
an electrostatic coalescer; and

a cyclonic coalesce as claimed in any of claims 1 to 9.

11. The system of claim 10, wherein the cyclonic coalescer is downstream of the

clectrostatic coalescer.

12.  The system of claim 10 or claim 11 further comprising a gravity separation vessel in
fluid communication with the cyclonic coalescer, the gravity separation vessel is

downstream of the cyclonic coalescer.

13. A method for treating a multiphase fluid stream to enhance separation of a denser
phase liquid from a lighter phase liquid within the multiphase fluid stream, the method

comprising:
flowing the stream into a plurality of coaxially extending flow chambers;

imparting a tangential velocity component on the stream flowing through each flow

chamber, the tangential velocity is imparted using a swirl element; and

controlling the tangential velocity imparted on the stream to increase an average

denser phase droplet size.

14.  The method of claim 13, wherein controlling the tangential velocity comprises

limiting the total velocity of the flow stream flowing into the flow chambers.

15.  The method of claim 13 or claim 14, wherein the total velocity of the flow stream

flowing into the flow chambers is less than 3 m/s.
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16. The method of any of claims 13 to 15, wherein the swirl element is a vane, wherein
controlling the tangential velocity comprises selecting a vane angle with respect to the axial

direction of the flow chambers.

17.  The method of claim 16, wherein the vane angle is between 40° and 50°.

18.  The method of any of claims 13 to 17, wherein the denser phase liquid has a cut
diameter of 1000-1350 microns after the tangential velocity has been imparted on the

streaim.

19.  The method of any of claims 13 to 18, wherein the tangential velocity imparted on

the stream causes an average lighter phase droplet size to increase.

20. A method of producing hydrocarbons from a subsurface reservoir, comprising:

producing hydrocarbons through a wellbore, the produced hydrocarbons exist in a
liquid-dominated-by-volume multiphase stream having a denser phase liquid and a lighter

phase liquid;
flowing the stream into a plurality of longitudinally extending flow chambers;

imparting a tangential velocity component on the stream flowing through each flow

chamber, the tangential velocity is imparted using a swirl element; and

controlling the tangential velocity imparted on the stream to increase an average

denser phase droplet size.
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