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PID CONTROL AND REGULATION OF PH LEVEL UNIT

TENDER SPECIFICATIONS
RYC-pH. PID Control and Regulation of pH Level Unit.

The PID Control and Regulation of pH Level Unit, “RYC-pH”, designed by EDIBON, enables the practical study of automatic control systems through the regulation of the pH level in a stirred tank.

This unit allows students and technicians to understand and apply PID control theory in a real-world setting. It consists of a base with sensors and actuators, such as pumps for the acid and base circuits, a pH meter, and a stirring tank, as well as an interface box that integrates the power supply, signal conditioning, and the necessary connections to the control system.

It is used in conjunction with the base unit “RYC” to control the pH level of the solution, by regulating the flow rate of one of the circuits, while keeping the other flow constant.

Specifications: 

    Metallic structure.

    Pump to send acid solution to the tank. 

    Pump to send basic solution to the tank. 

    Stirred metallic tank: 

        Capacity: 2  l. 

        pH meter. 

        Stirring element.

    Electronic Proportional Valve:

        Control input voltage: 0 to 3 V.

        Aperture range: 0 to 100%.

Dimensions: 600 x 400 x 550 mm approx. (23.62 x 15.74 x 21.65 inches approx.). 

Weight: 24 Kg approx. (52 pounds approx.).

Required Elements (Not incluided):

RYC. Computer Controlled Teaching Unit for the Study of Regulation and Control.

Unit:

    Metallic box.

    Diagram in the front panel with distribution of the elements similar to the real one.

    Reference signals module:

        This module allows to generate four different types of signals: step, square, ramp and sine. The frequency and amplitude of the signals can be adjusted through the computer.

        Step output. Square output. Ramp output. Sine output.

        Step: amplitude: 0 V to 5 V, frequency:  0Hz to 200 Hz.            

        Square: amplitude: ±10 V, frequency: 0Hz to 200 Hz.

        Ramp: amplitude: ±10 V, frequency: 0Hz to 200 Hz.

        Sine: amplitude: ±10 V, frequency: 0Hz to 200 Hz.

        Frequency sweep: this module performs a frequency sweep needed for calculating the Bode plot.

    PID controller module:

        This module is subdivided into proportional, integrative and derivative blocks. The module allows to adjust each parameter independently from the computer:

            P controller: Kc: -10 to +10. I controller: Ti: 0 to 100 s. D controller: Td: 0 to 100 s.

            Sample time: 0.1 to 100 ms.

    Lead/Lag compensator:

        This module represents a compensator system in the Laplace domain. The system allows to modify the zero, the pole and the gain of the compensator through the computer:

            K lead: 1 to 100 s. K lag: 1 to 100 s. Gain: 1 to 10. Sample time: 0.1 to 100 ms.

    Integrator system: 

        This module represents a integrator system in the Laplace domain. The system allows to modify the gain and the saturation value of the system through the computer:

            Gain: -10 to 10.

            Saturation: -10 to 10.

    First order system:

        This module represents a first order system in the Laplace domain. The system allows to modify the time constant of the system through the computer. The gain can be also adjusted using the computer:

            Gain: 0 to 10. Time constant T: 0 to 100 s.

    Second order system:

        This module represents a second order system in Laplace domain. The system allows to modify through the computer the three parameters of the system: gain, damping coefficient and the natural frequency:

            Gain: 1 to 10.

            Damping coefficient : 0 to 1.5 in steps of 0.1.

            Natural frequency ( n): 1Hz to 2 *100 rad/s (100 Hz).

    Perturbation module:

        This module allows to insert disturbances in the systems. The perturbation can be inserted in different places of the control loop:

            Perturbation value: -10 to 10.

    Offset module:

        This module allows to add an offset to the input signal.

            Offset value: -10 to 10.

    Analog Inputs:

        This module is provided with 4 analog inputs. The inputs are used to visualize different signals in the computer.

    Connector to computer.

    Control Interface included.

The complete unit includes as well:
Advanced Real-Time SCADA and PID Control.

Open Control + Multicontrol + Real-Time Control.

Specialized EDIBON Control Software based on LabVIEW.

National Instruments Data Acquisition board (250 KS/s, kilo samples per second).

Projector and/or electronic whiteboard compatibility allows the unit to be explained and demonstrated to an entire class at one time.

Capable of doing applied research, real industrial simulation, training courses, etc.

Remote operation and control by the user and remote control for EDIBON technical support, are always included.

Totally safe, utilizing 4 safety systems (Mechanical, Electrical, Electronic & Software).

Designed and manufactured under several quality standards.

Optional ICAI software to create, edit and carry out practical exercises, tests, exams, calculations, etc. Apart from monitoring user's knowledge and progress reached.

This unit has been designed for future expansion and integration. A common expansion is the EDIBON Scada-Net (ESN) System which enables multiple students to simultaneously operate many units in a network.
 

EXERCISES AND PRACTICAL POSSIBILITIES TO BE DONE WITH THE MAIN ITEMS
Practical possibilities to be done with the Regulation and Control Unit (RYC):

  1.- Response of a first order system in time domain. (Step response).

  2.- Response of a first order system in time domain. (Ramp response).

  3.- Response of a first order system in time domain. (Sine response).

  4.- Response of a first order system in frequency domain. (Sine response).

  5.- Response of a second order system in time domain. (Step response).

  6.- Response of a second order system in time domain. (Ramp response).

  7.- Response of a second order system in time domain. (Sine response).

  8.- Response of a second order system in frequency domain. (Sine response).

  9.- Phase Lead Compensator experiment.

10.- Phase Lag Compensator experiment.

11.- Structure of a PID controller. (Proportional-Integrative-Derivative blocks).

12.- PID control of a first order system in open-loop.

13.- PID control of a second order system in open-loop.

14.- PID control of a first order system in closed-loop. (Mathematical tuning).

15.- PID control of a first order system in closed-loop. (Experimental tuning).

16.- PID control of a first order system in closed-loop. (Ziegler-Nichols tuning).

17.- PID control of a second order system in closed-loop. (Mathematical tuning).

18.- PID control of a second order system in closed-loop. (Experimental tuning).

19.- PID control of a second order system in closed- loop. (Ziegler-Nichols tuning).

Practical possibilities to be done with the Additional Applications, for working with RYC Unit:

- PID Control and Regulation of pH Level Unit (RYC-pH):

20.- Familiarization with the main module components.

21.- Analyze the transient response of the system.

22.- Analyze the system response in open loop.

23.- Analyze the system response in closed loop.

24.- pH level control with a P, PI, PD and PID controller.

25.- Setting and optimizing the parameters of the PID control.

26.- Analysis of the different responses of the system to modifications of PID parameters.

27.- Study of the disturbances in a controlled system with a PID controller.

Other possibilities to be done with this RYC-pH Unit:

28.- Many students view results simultaneously. To view all results in real time in the classroom by means of a projector or an electronic whiteboard.

29.- Open Control, Multicontrol and Real Time Control. This unit allows intrinsically and/or extrinsically to change the span, gains; proportional, integral, derivative parameters; etc, in real time.

30.- This unit is totally safe as uses mechanical, electrical and electronic, and software safety devices.

31.- This unit can be used for doing applied research.

32.- This unit can be used for giving training courses to Industries even to other Technical Education Institutions.

33.- Control of the RYC unit process through the control interface box without the computer.

34.- Visualization of all the sensors values used in the RYC unit process.

- Several other exercises can be done and designed by the user.
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