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central axis 202 along multiple planes, forming a compound angle between the inlet axis 214 and 

the central axis 202.  Optionally, the inlet axis 214 is angled relative to the central axis 202 along 

one plane.  Further, the inlet axis 214 can be parallel to the central axis 202 of the inflow control 

device 200.   

[0030] Optionally, the vortex generator 210 includes multiple inlets 212.  The vortex generator 

can include three inlets 212.  The inlets 212 can be spaced apart.  Further, the inlets 212 can be 

equidistantly spaced apart from each other.  In some embodiments, the inlets 212 can be 

equidistantly spaced apart from the central axis 202 at an equal offset 216.  In certain embodiments, 

the inlets 212 can be disposed at varying offsets 216 from the central axis 202.   

[0031] In some embodiments, the inlets 212 can be disposed along a circular path or profile.  

The inlets 212 can have an inlet axis 214 that includes an orientation component that is tangential 

to the circumscribed circle formed by the inlets 212.   

[0032] In the depicted example, the angle, size, shape, relative orientation, and number of 

inlets 212 are selected to create a desired a vortical flow within the vortex chamber 220.  For 

example, the vortex chamber 220 can be cylindrical, frustro-conical, and/or tapered.  In some 

embodiments, the vortical flow has a tangential component due to the orientation of the inlets 212.  

Further, surfaces of the vortex chamber 220, such as the vortex generator walls 219 and the upper 

vortex surface 218 are curved, concave, and/or concave to promote the swirling of vortical flow 

therein.    

[0033] In some embodiments, rotation of vortical flow through the vortex chamber 220 

separates constituent fluids within the vortical flow. For example, denser fluids can be directed 

toward outer portions of the vortex chamber 220 while less dense fluids can be directed towards 

the center of the vortex chamber 220.    

[0034] As shown, the position of the restriction disk 270 within the flow control chamber 251 

is adjusted by the generated vortical flow from the vortex chamber 220 to selectively control flow 

therethrough. 

[0035] As illustrated, the flow control body 250 and the vortex generator seat 230 define the 

flow control chamber 251.   The vortex generator seat 230 is disposed within a flow control body 

bore 253.  Further, the vortex generator seat 230 may concentrically fit within the flow control 

body 250.  In some embodiments, a vortex generator seat seal 240 is disposed within the flow 

control body bore 253 between the vortex generator seat 230 and the flow control body 250 to 
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[0047] Figure 3 is a cross-sectional view of the inflow control device of Figure 2, in a flow 

position, according to some embodiments of the present disclosure.  In the depicted example, the 

vortical flow includes oil.  As previously described, the relative velocity of vortical flow including 

oil may be slower than vortical flow including gas.  Therefore, the relatively slower moving oil 

vortical flow may not generate sufficient lift to move the restriction disk 270 towards the vortexing 

passage 236, but instead repel the restriction disk 270 away from the vortexing passage 236 due to 

the momentum of the fluid exiting the vortexing passage 236.  As a result, the restriction disk 270 

permits unrestricted flow from the vortexing passage 236 as the restriction disk 270 is spaced apart 

from the vortexing passage 236.  Therefore, flow passes from the inlets 212, through the vortexing 

passage 236 and through the outlets 260 with minimal restriction.  

[0048] Figure 4 is a cross-sectional view of the inflow control device of Figure 2, in a 

restriction position, according to some embodiments of the present disclosure.  Optionally, the 

vortical flow includes gas.  As previously described, the relative velocity of vortical flow including 

gas may be faster than vortical flow including oil.  Therefore, the relatively faster moving gas 

vortical flow can generate sufficient lift to move the restriction disk 270 towards the vortexing 

passage 236.  As a result, the restriction disk 270 restricts flow from the vortexing passage 236 as 

the restriction disk 270 moves closer to the vortexing passage 236.  Therefore, flow through the 

vortexing passage 236 and the flow control device 200 generally is restricted.   

[0049] Figure 5 is a cross-sectional view of a vortex generator, according to some 

embodiments of the present disclosure.  In the depicted example, the vortex generator 310 includes 

inlets 312 extending through the vortex surface 318.  During operation, the radiused bend 313 can 

redirect flow through the inlet 312 to facilitate vortical flow within the vortex chamber.  The radius 

of the bend 313 can be selected to adjust the swirl and velocity of the vortical flow. 

[0050] Figure 6 is a cross-sectional view of a vortex generator, according to some 

embodiments of the present disclosure.  In the depicted example, the vortex generator 410 includes 

a helical flow guide or vanes to rotate fluid flow therein.  As illustrated, fluid flow introduced to 

inlet 412 is directed by the helical flow guide to impart rotation to the fluid flow, creating vortical 

flow therein.  Vortical fluid flow can exit the vortex generator 410 at the outlet 414.   
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CLAIMS

WHAT IS CLAIMED IS: 

1.  An inflow control device for controlling a production flow, the inflow control device 

comprising: 

a flow control body having a first bore, a flow control cavity, and a plurality of 

outlets in fluid communication with the flow control cavity,  

a movable restriction disk disposed within the flow control cavity and movable 

therewithin for restricting flow therethrough;  

a vortex generator seat positioned within the first bore of the flow control body 

above the flow control cavity, the vortex generator seat and the flow control cavity 

collectively defining a flow control chamber, the vortex generator seat having a second 

bore and a vortexing passage in fluid communication with the flow control chamber; and 

a vortex generator positioned within the second bore of vortex generator seat, the 

vortex generator having a vortex cavity and a plurality of inlets extending obliquely relative 

to a central axis of the vortex generator, the vortex generator and the vortex generator seat 

collectively defining a vortex chamber therebetween, the plurality of inlets in fluid 

communication with the vortex chamber to permit flow into the vortex chamber and induce 

vortical flow therewithin. 

2.  The inflow control device of Claim 1, wherein the plurality of inlets is disposed at a 

compound angle. 

3.  The inflow control device of Claim 1, wherein the plurality of inlets includes a 

rhomboidal cross-sectional shape. 

4.  The inflow control device of Claim 1, wherein the plurality of inlets includes a radiused 

cross-sectional shape. 

5.  The inflow control device of Claim 1, wherein the plurality of inlets extends through a 

vortex generator wall of the vortex generator. 
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6.  The inflow control device of Claim 1, wherein the vortex chamber includes an upper 

vortex surface. 

7.  The inflow control device of Claim 6, wherein the plurality of inlets is disposed through 

the upper vortex surface.   

8.  An inflow control device for controlling a production flow, the inflow control device 

comprising: 

an inlet extending obliquely relative to a central axis of the device; 

a vortex chamber in fluid communication with the inlet to permit flow into the 

vortex chamber and induce vortical flow therewithin; 

a vortexing passage in fluid communication with the vortex chamber to permit 

vortical outflow from the vortex chamber; 

a flow control chamber in fluid communication with the vortexing passage to 

permit vortical inflow into the flow control chamber; and 

a movable restriction disk disposed within the flow control chamber, the movable 

restriction disk being movable relative to the vortexing passage for restricting the vortical 

inflow into the flow control chamber. 

9.  The inflow control device of Claim 8, further comprising a flow control body and a 

vortex generator seat defining the flow control chamber. 

10.  The inflow control device of Claim 8, further comprising a vortex generator and a 

vortex generator seat defining a vortex chamber.   

11.  The inflow control device of Claim 8, wherein the inlet is disposed at a compound 

angle. 

12.  The inflow control device of Claim 8, wherein the inlet includes a rhomboidal cross-

sectional shape. 
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13.  The inflow control device of Claim 8, wherein the inlet includes a radiused cross-

sectional shape. 

14.  The inflow control device of Claim 8, wherein the inlet extends through a vortex 

chamber wall of the vortex chamber. 

15.  A method for controlling a production flow from a wellbore, the method comprising: 

directing the production flow through an oblique inlet of an inflow control device 

into a vortexing chamber thereof to induce a vortical inflow through a vortexing passage 

into a flow control chamber of the inflow control device, the vortical inflow within the flow 

control chamber having an inflow pressure above a movable restriction disk disposed 

within the flow control chamber; and 

permitting the movable restriction disk to move within the flow control chamber 

relative to the vortexing passage in response to the inflow pressure, thereby allowing the 

movable restriction disk to restrict or permit flow through the vortexing passage.  

16.  The method of Claim 15, wherein the inflow pressure is configured to vary based on a 

vortical inflow velocity of the vortical inflow. 

17.  The method of Claim 15, wherein the permitting comprises permitting flow of an oil 

through the inflow control device. 

18.  The method of Claim 17, wherein the permitting comprises permitting the movable 

restriction disk to move away from the vortexing passage upon flow of oil through the inflow 

control device. 

19.  The method of Claim 15, wherein the permitting comprises restricting flow of a gas 

through the inflow control device.   

20.  The method of Claim 19, wherein the permitting comprises allowing the movable 

restriction disk to move toward the vortexing passage.    


