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SLE00
COMPUTER CONTROLLED AND TOUCH SCREEN SOLID-LIQUID EXTRACTION PILOT PLANT, 
WITH SCADA AND PID CONTROL

TENDER SPECIFICATIONS (for main items)
1 SLE00 Pilot Plant:

Anodized aluminum frame and panels made of painted steel. 

The pilot plant includes wheels to facilitate its mobility.

Main metallic elements made of stainless steel. 

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

All the elements of the pilot plant that may come into contact with the solvent during the process are made of stainless steel AISI 316 and AISI 304, and PTFE. 

Solid feed system: 

    90 vessels with 50 μm mesh bottom: 

        Made of AISI 316 stainless steel. 

        Maximum capacity per sieve: approx. 200 cm³. 

        PTFE outer casing to avoid metal-to-metal contact. 

    Feeding columns with a capacity of up to 90 vessels. 

        Five columns. 

        Viewers in each column to visualize if the system is working correctly.  

Body of the unit: 

    Feeding carousel: 

        Doses the sieves to the extraction carousel from the feed columns. 

        Made of stainless steel and PTFE. 

        Consists of a rotating drum with six holes. 

        Movement in 60° steps. 

        Includes an inductive sensor which ensures that the carousel is in the correct position after each rotation. 

    Extraction carousel: 

        Drives the containers with the solid through different extraction phases.  

        Made of stainless steel and PTFE. 

        Consists of a rotating drum with 8 holes. 

        Movement in 45° steps. 

        Includes an inductive sensor that ensures that the carousel is in the right position after each rotation. 

    Emptying carousel: 

        Drives the containers with the exhausted solid from the extraction carousel to the storage columns. 

        Made of stainless steel and PTFE. 

        It consists of a rotating drum with six holes. 

        Movement in 60° steps. 

        This carousel rotates in conjunction with the feed carousel. 

    Solvent reception area: 

        Hopper with three differentiated sections that allows a countercurrent extraction process to be carried out. 

Fresh solvent feed tank: 

    Capacity: 50 l. 

    Made of stainless steel. 

    Low level switch. 

Spent solvent reception tank: 

    Capacity: 50 l. 

    Made of stainless steel. 

    High level switch. 

Three liquid dosing pumps: 

    Electromagnetic pumps with digital frequency regulation. 

    Maximum flow rate: 18 l/h. 

    Maximum pressure: 16 bar. 

    Stainless steel head and PTFE seals. 

Three heating hoses: 

    Length: 1000 mm. 

    Power: 400 W. 

    Built-in J-type thermocouple. 

    Maximum heating temperature: 80 °C. 

Spray nozzles: 

    Low capacity ultra-fine spray nozzles. 

    Spray flow rate: 10.6  l/h (at 7 bar). 

    Made of AISI 303 stainless steel and ceramic material. 

Drive system: 

    Two servomotors: 

        Power: 200 W. 

        Protection IP67. 

        Nominal torque: 0.64 Nm. 

        Nominal speed: 3000 rpm. 
    Two gearboxes: 

        Two worm-crown reduction stages in series. 

        Reduction ratio: 1/980. 

    Two mechanical seals: 

        They allow the transmission of torque avoiding gas leaks from inside the unit. 

        Maximum torque: 40 Nm. 

        Made of AISI 304 stainless steel and PTFE. 

Instrumentation: 

    Set of 14 valves allowing series and parallel operation. 

    Seven J-type thermocouples. 

    Two level switches. 

    Pressure sensor. 

    Two optical detectors.

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

Open Control + Multicontrol + Real-Time Control.

Calibration exercises, which are included, teach the user how to calibrate a sensor and the importance of checking the accuracy of the sensors before taking measurements.

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.

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.
2 SLE00/CCSOF. Supervision Software + Control Software + Data Acquisition Software:

SCADA System is composed of four software package with the following features:

The Supervision Software is in charge of monitoring in real time start and stop elements, unexpected conditions and process evolution. In case of being necessary, it actuates on the system and notifies the user the incorrect operations.

The Control Software allows to manage multiple process and variables in real time either a manual way or automatic way. Several type of algorithms of control such PID CONTROL are implemented depending on the field of study.

The Data Acquisition Software focus on measuring and processing signals from the process with very high accuracy getting a synchronized and fast response of the system. A calibration system is part of this software to adjust the sensor measurements.

The Data Management Software stores and represents, alarms, variables and process evolution in real time both in a graphic format and in a numeric format such time charts or process diagram. Printable reports can be generated or historian data can be loaded to study the experiments in detail. 

The Software is open and flexible architecture that facilities to access different work levels both instructors and students. It is supported by current Windows operating system and industrial standards. The graphical user interface is intuitive and user- friendly.
3 Cables and Accessories, for normal operation.
4 Manuals: 

This unit is supplied with 8 manuals: Required Services, Assembly and Installation, Control Software, Starting-up, Safety, Maintenance, Calibration & Practices Manuals.
*References 1 to 4 are the main items: SLE00 + SLE00/CCSOF + Cables and Accessories + Manuals are included in the minimum supply for enabling normal and full operation.
EXERCISES AND PRACTICAL POSSIBILITIES TO BE DONE WITH THE MAIN ITEMS
1.-  Study of the unit operation of solid-liquid extraction. 

2.-  Study of the influence of the type of solvent. 

3.-  Study of the influence of the particle size of the solid. 

4.-  Study of the influence of the solvent temperature. 

5.-  Study of the influence of the solvent flow rate. 

6.-  Study of the influence of the number of extraction stages. 

7.-  Study of the influence of the residence time. 

8.-  Comparison between series and parallel operation in solid-liquid extraction. 

9.-  Performance of material balances in extraction operations. 

10.-Calculation of partition coefficients. 

11.-Solid-liquid extraction with organic and aqueous solvents. 

Additional practical possibilities:

12.-Calibration sensors.

Other possibilities to be done with this pilot plant:

13.-Many students view results simultaneously.

      To view all results in real time in the classroom by means of a projector or an electronic whiteboard.

14.-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.

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

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

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

18.-Visualization of all the sensors values used in the SLE00 pilot plant process.

19.-Several other exercises can be done and designed by the user. 
Additional practical possibilities with the expansions:

ESN. EDIBON Scada-Net Systems:

20.- Control any unit from any post located in the laboratory.

21.- Supervise different experiments about data acquisition and representation, from the units, in real time.

22.- Visualize any experiment from any laboratory post.

23.- Supervise as many experiments as desired, performed in different units at the same time.

24.- Generate reports with the results obtained with the units.

25.- Perform different experiments at the same time.

26.- Show to the laboratory members the appropriate manual or automatic operations to perform with each laboratory unit.

27.- Create more elaborate practical exercises using more than one unit from the laboratory.

28.- Suggest multidisciplinary experiments, in other words, mix in the same experiment units from different study fields.

29.- Modify any parameter of any unit included in the system from any workstation in the laboratory.

30.- Cause an abnormal functioning in a unit for the students to practice fault finding exercises.

31.- Assess the knowledge of a student or group of students about a particular unit (any unit included in the “ESN” system).

32.- Develop guided practical exercises for a better understanding of each unit.

33.- Individual training practical exercises.

34.- Group exams or practical exercises.

35.- Perform interactive exercises (using the chat between manager-users).

36.- Exchange of obtained results among the members of the “ESN” system.

37.- Any exercise directly related to the SCADA software of each unit.

38.- Some of the practical possibilities may be done only with the “ESN” complete system.
TENDER SPECIFICATIONS (for optional items)

5 ESN. EDIBON Scada-Net Systems.

The EDIBON Scada-Net Systems, "ESN", consists on the integration of EDIBON computer controlled units into the SCADA system in a local network.

The main feature of this system is the remote control of any EDIBON unit belonging to it from any control station included in the local network. In addition, any of these units can be visualized from any workstation.

Consequently, the efficiency of a laboratory with the "ESN" system is higher than the efficiency of a conventional laboratory.

- Higher laboratory performance since several students can work simultaneously. Several users can operate various units at the same time.

-Possibility of dividing the classroom into workgroups.

-Several experiments can be performed at the same time.

-Collaborative experiments performance.

-There are different user levels (manager, basic, intermediate and advanced) with different permissions.

-The manager has the absolute control of the system.

-The manager/teacher can supervise from his/her computer the operations every user is performing in any unit of the laboratory.

-Users and manager are connected at all times.

-Real time display and control of the whole system from an interactive whiteboard (touchscreen).

-CENTRALIZED AND SECURE SYSTEM, it can be totally controlled from the central computer (manager).

-The "ESN" system is MODULAR, OPEN and EXPANDIBLE.

-A vision system for real time monitoring of experiments is supplied.

-Visualization of the changes in a unit from any computer of the laboratory.

-All units can work simultaneously.

-The system is made up of as many units as required.

-The required infrastructure, both hardware and software is provided.
6 ECL. EDIBON Cloud Learning.

EDIBON Cloud Learning expansion, “ECL”, is a solution designed to control EDIBON Technology based laboratories remotely in a simple and easy way.

EDIBON Cloud Learning, “ECL”, is divided in two platforms:

Users Online Platform:

The main advantages of the Users Online Platform are:

The administrators have full control over their laboratories thanks to the powerful class-administrator tool that allows the users management, logs visualization and progression monitoring. It also enables to assign users permissions to let them control EDIBON units or just display them. Furthermore, the administrator can upload and download measurements, data and multimedia resources.

The users can learn interactively in a flexible environment as if they were in the laboratory, accessing through the remote app to work with EDIBON units. Several users can work with one unit or one user with several units. The users can also upload and download measurements, data and graphs, multimedia resources and reports.

Remote App Platform:

Thanks to the Remote App Platform, the users can control EDIBON units and EDIBON SCADA software as if they were in the laboratory and share their expertise with the users community.
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