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CLAIMS 

 

1.  A valve, comprising: 

a body having a flow path; 

a stem; 

a flow element coupled to the stem, wherein the flow element comprises a 

port disposed therethrough, and movement of the stem with respect to the body 

adjusts alignment of the port with the flow path to regulate flow of a fluid through 

the flow path; and 

a force sensor coupled to the stem and configured to indicate an amount 

of force exerted on the stem, wherein the force sensor is disposed in a location 

isolated from the flow path of the fluid. 

 

2.  The valve of claim 1, wherein the amount of force indicated by the force 

sensor is correlative with a pressure of the fluid. 

 

3.  The valve of claim 1, wherein the amount of force indicated by the force 

sensor provides a signature of the valve. 

 

4.  The valve of claim 1, wherein the force sensor comprises a load cell. 

 

5.  The valve of claim 1, comprising an actuator configured to move the stem to 

adjust a position of the valve. 

 

6.  The valve of claim 5, wherein the actuator comprises a piston configured to 

act against springs of the actuator to move the stem. 

 

7.  The valve of claim 1, comprising a displacement transducer configured to 

indicate displacement of the stem. 

 

8.  The valve of claim 7, wherein the displacement is relative to the flow path. 
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9.  The valve of claim 7, wherein the displacement drives adjustment of the flow 

element relative to the flow path. 

 

10.  The valve of claim 7, wherein the displacement is substantially perpendicular 

to a direction of fluid flow through the flow path. 

 

11.  A system, comprising: 

a conduit configured to transmit a fluid; 

a valve comprising: 

a body having a flow path; 

a stem; 

a flow element coupled to the stem, wherein the flow element 

comprises a port disposed therethrough, and the flow element is disposed 

adjacent the flow path and operates to adjust a position of the valve to 

control flow of the fluid by adjusting alignment of the port with the flow 

path; and 

a force sensor configured to indicate an amount of force exerted on 

the stem, wherein the force exerted on the stem indicated by the force 

sensor is correlative with a pressure of the fluid. 

 

12.  The system of claim 11, wherein the force sensor is disposed in a location 

isolated from the flow path of the fluid. 

 

13.  The system of claim 11, wherein the force exerted on the stem indicated by 

the force sensor provides a signature of the valve over time. 

 

14.  The system of claim 11, wherein the force sensor comprises a load cell. 
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15.  The system of claim 11, comprising a displacement transducer configured to 

measure displacement of the stem or a piston head in an axial direction of the 

stem. 

 

16.  The system of claim 15, wherein the displacement of the stem measured by 

the displacement transducer provides for a signature of the amount of the force 

on the stem as a function of the displacement. 

 

17.  A method of determining a process pressure, comprising: 

determining a position of a valve that controls flow of a fluid along a flow 

path by aligning a port of a gate with the flow path; 

measuring a force exerted on a stem of the valve; and 

calculating a process pressure of the fluid correlative with the force 

exerted on the stem. 

 

18.  The method of claim 17, wherein the force exerted on the stem is measured 

with a force sensor disposed in a location isolated from the flow path of the fluid. 

 

19.  The method of claim 17, wherein the process pressure of the fluid is 

calculated at least in part by dividing the measured force by the cross-sectional 

area of the stem. 

 

20.  The method of claim 17, comprising:  

 measuring displacement of the stem relative to the flow path of the fluid 

through the valve; and 

 indicating a valve performance based on the measured force and the 

measured displacement. 

 

21.  The valve of claim 1, comprising a control system having a processor 

configured to process the force indicated by the force sensor to calculate a 
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pressure of the fluid acting against the stem and at least one indicator of 

performance of the valve.   

 

22.  The system of claim 11, comprising a control system having a processor 

configured to process the force indicated by the force sensor to calculate the 

pressure of the fluid acting against the stem and at least one indicator of 

performance of the valve.   

 

23.  The system of claim 11, comprising a control system having a processor 

configured to adjust an actuator of the valve in response to a determination of the 

pressure of the fluid acting against the stem based on the force indicated by the 

force sensor.   

 

 


