CLAIMS

1) An apparatus for autonomously controlling fluid flow in a subterranean well, the

apparatus comprising:

a¥|uid passageway having a fluid diode positioned therein;

the fluld diode having opposing high resistance and low resistance entries;

the low resistance entry providing a relatively low resistance to fluid flowing into

the diode through the\ow resistance entry; and

the high resistancg entry providing a relatively high resistance to fluid flowing
into the diode through the high resistance entry, and wherein the high resistance entry

has a concave, annular surface\surrounding an orifice;

wherein the fluid passagewsy is one of a pair of parallel passageways that
extend between a common inlet whexe fluid may be divided into the pair of parallel
passageways and respective outlets whege fluid may be recombined from the pair of

parallel passageways.

2. An apparatus as in claim 1, wherein the Idw resistance entry has a substantially

conical surface.

3. An apparatus as in claim 2, wherein the substagtially conical surface narrows

and ends at the orifice.

4. An apparatus as in claim 1, wherein the concave aNnular surface extends

longitudinally beyond the plane of the orifice.

5. An apparatus as in claim 1, further comprising a downhol® tool, the fluid

passageway and diode positioned in the downhole tool.

6. An apparatus as in claim 5, wherein the subterranean well extends Xfom the
surface, and wherein the diode is positioned such that fluid flow towards the syrface

enters the low resistance entry of the diode.
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An apparatus as in claim 5, further comprising an autonomous fluid control

system having a vortex assembly and flow control assembly.

8. n apparatus as in claim 7, wherein the diode is positioned upstream from the

vortex assembly.

9. An apraratus as in claim 7, wherein the diode is positioned downstream from

the flow control 8ssembly.

10. An apparatus, as in claim 4, the concave surface for creating eddies in fluid

flowing into the diode thyough the high-resistance entry.

11. A method of serviding a wellbore extending through a hydrocarbon-bearing

subterranean formation, the method comprising the steps of:

providing a fluid diode positioned in a fluid passageway, wherein said fluid

diode is in fluid communication with the wellbore;

flowing fluid through a low resistakce entry of the diode; and

flowing fluid through a high resistance\entry of the diode, thereby restricting fluid
flow through the diode;

wherein the fluid passageway is one of aYair of parallel passageways that
extend between a common inlet where fluid may be\divided into the pair of parallel
passageways and respective outlets where fluid may be\recombined from the pair of

parallel passageways.

12. A method as in claim 11, wherein the low resistance entrix has a conical surface.

13. A method as in claim 11, wherein the high resistance entky has a concave,

annular surface surrounding an orifice.

14. A method as in claim 11, further comprising flowing fluid Yhrough an

autonomous fluid control system having a flow control assembly and a vortex §ssembly.

15. A method as in claim 14, further comprising flowing production fluid fror the

wellbore into the autonomous fluid control system.
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A method as in claim 11, further comprising flowing fluid into the wellbore.

17.

autonomo

method as in claim 14, wherein the step of flowing fluid through an
fluid control system occurs prior to the step of flowing fluid through the low

resistance er\ry of the diode.

18. A metho
fluid flow during the'step of flowing fluid through the high resistance entry of the diode.

s in claim 13, further comprising the step of creating eddies in the

19. A method as in

annular surface of the high\tesistance entry.

im 18, wherein the eddies are created adjacent the concave,

20. A method as in claim\ 13, wherein the concave, annular surface extends

longitudinally beyond a plane defised by the orifice.
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7. An apparatus as in claim 5, further comprising an autonomous fluid control

system having a vortex assembly and flow control assembly.

8. An apparatus as in claim 7, wherein the diode is positioned upstream from the

vortex assembly.

9. An apparatus as in claim 7, wherein the diode is positioned downstream from

the flow control assembly.

10. An apparatus as in claim 4, the concave surface for creating eddies in fluid

flowing into the diode through the high-resistance entry.

11. A method of servicing a wellbore extending through a hydrocarbon-bearing

subterranean formation, the method comprising the steps of:

providing a fluid diode positioned in a fluid passageway, wherein said fluid

diode is in fluid communication with the wellbore;

flowing fluid through a low resistance entry of the diode; and

flowing fluid through a high resistance entry of the diode, thereby restricting fluid
flow through the diode;

wherein the high resistance entry has a concave, annular surface surrounding

an orifice; and

wherein the fluid passageway is one of a pair of parallel passageways that
extend between a common inlet where fluid may be divided into the pair of parallel
passageways and respective outlets where fluid may be recombined from the pair of

parallel passageways.

12. A method as in claim 11, wherein the low resistance entry has a conical surface.

13. A method as in claim 11, further comprising flowing fluid through an

autonomous fluid control system having a flow control assembly and a vortex assembly.

14. A method as in claim 13, further comprising flowing production fluid from the

wellbore into the autonomous fluid control system.
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15. A method as in claim 11, further comprising flowing fluid into the wellbore.

16. A method as in claim 13, wherein the step of flowing fluid through an
autonomous fluid control system occurs prior to the step of flowing fluid through the low

resistance entry of the diode.

17. A method as in claim 11, further comprising the step of creating eddies in the

fluid flow during the step of flowing fluid through the high resistance entry of the diode.

18. A method as in claim 17, wherein the eddies are created adjacent the concave,

annular surface of the high resistance entry.

19. A method as in claim 11, wherein the concave, annular surface extends

longitudinally beyond a plane defined by the orifice.
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