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PROCESS MODELING

REVERSE OSMOSIS PROCESS
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CONTROL STRATEGIES
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VIRTUALIZED PROCESS

COMMUNICATION
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EXPERIMENTAL RESULTS

CONTROLLER CONTROLLER

Parameters PID 

Controller

MPC 

Controller

Permeate Permeate

Overshoot [%] 3.57 0

Settling time [s] 62 60

Steady-state error [gpm]  31 10  56.4 10

Parameters PID

Controller

MPC 

Controller

Conductivity Conductivity

Overshoot [%] 4.23 6

Settling time [s] 60 46

Steady-state error [uS/cm] 38 10 37 10
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CONCLUSIONS

 The HIL technique allows the integration of PLC-programmed control algorithms

operating in real-time with virtual environments of industrial processes in this case of

reverse osmosis, which works in conjunction with the implemented control algorithms,

reducing the cost to real processes in laboratory environments.

 Input-output models based on real industrial plant measurements allow the

implementation of a virtual environment similar to the industrial process with equal

dynamics of the variables to be controlled within an immersive environment.

 The MPC controller shows a better performance in the operation of the controlled

variables permeate flow and conductivity for the PID control strategy, for parameters

such as overshoot, settling time, and steady-state error.
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