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ADVANCED COMPUTER CONTROLLED CONTINUOUS DESTILLATION UNIT, WITH SCADA

TENDER SPECIFICATIONS (for main items)
1 UDCC/A. Unit:

Pilot plant for continuous rectification using a packed column.

Modular and expandable research equipment.

Main metallic elements made of stainless steel.

The unit includes wheels to facilitate its mobility. 

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

The operation is allowed both in continuous and batch mode for a wide variety of substances.

Capacity: 0.5 - 21  l/h (17 kg/h for a water-ethanol solution). 

Operating temperature: 50 °C - 180 °C.

Operation pressure:

    Maximum pressure: 1.5 bar.

    System compatible with vacuum pump: (*) Possibility of working at reduced pressures by means of a vacuum system. Ask for more information.

        Minimum pressure: 50 mbar.

        Vacuum pressure manually adjustable.

Versability in the feed to the rectification column:

    One of the configurations (packing) allows the presence of inorganic acids in the feed.

    The vacuum operation allows working with components with low flash points.

The pilot plant allows an extensive measurement and control of the main operation variables and parameters: 

    Feed flow control.

    Temperature control in the column by means of a PID control loop.

    Regulation of the reflux ratio by means of PID control loop.

    High and low level alarms in the boiler. 

    Low level alarm in the feed tank.

Data acquisition software that allows monitoring and analysis of the main system variables such as feed rate, operating temperature or reflux ratio. It also has other functionalities such as the calculation of theoretical plates from the McCabe-Thiele method and the ALCHE method of transfer units.

Access ladder and chassis manufactured in stainless steel.

Thermal insulation in all those hot points of the plant. Easy installation and replacement.

All electrical componets are CSA certificated. 

Packed Column:

Height: 1 m.

Five possible feeding points (top, bottom and three in between).

Two types of packings included and interchangeable:

    Raschig rings in 316 stainless steel:

        Minimum number of theoretical plates: 5. (**) Possibility of increasing the number of plates. Ask for more information.

   Raschig rings in glass:

        Minimum number of theoretical plates: 5. (**) Possibility of increasing the number of plates. Ask for more information.

    Sulzer or Montz packing in 316 stainless steel:

        Minimum number of theoretical plates: 20. (**) Possibility of increasing the number of plates. Ask for more information.

Both columns can share housing and instrumentation with swapping of the packing.

Condenser:

Uses cooling water (municipal water supply required):

    Prepared to operate with a cooling system.

Glass housing - 316 stainless steel tubes.

Phase separation tank. 

Automatic control of the reflux ratio through solenoid valves.

Boiler:

Process heat by steam or electrical resistance.

Capacity: 5  l.

Drain valve.

Optional heat generator. (***) Possibility of working with electrical resistance or steam generator. Ask for more information.

Preheater:

Takes the feed stream to the desired temperature using the waste heat from the residue stream leaving the column.

By-pass to control the temperature of the feed.

Glass sleeve.

Deposits:

    Feed: 50  l.

    Distillate and residue: 20  l.

Computer controller centrifugal pump for feed delivery:

    Q = 0.5 - 21.5  l/h (17 kg/h for water-ethanol mixture).

Auxiliary pump for boosting the reflux stream.

Instrumentation:

Eleven temperature sensors:

    Five temperature sensors at different heights in the filling column.

    In boiler.

    In condenser.

    Two in cooling water before and after the condenser.

    Two in feed current before and after the preheater.

Four pressure sensors:

    Two in column head and tail.

    Vacuum line.

    Thermal fluid line.

Differential pressure sensor in the column.

Two flow meters:

    Food.  

    Cooling water.

Three level switches:

    Two in boiler.

    In feed tank. 

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

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).

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.
2 UDCC/A/CIB. Control Interface Box:

The Control Interface Box is part of the SCADA system.

Control interface box with process diagram in the front panel.

The unit control elements are permanently computer controlled.

Simultaneous visualization in the computer of all parameters involved in the process.

Calibration of all sensors involved in the process.

Real time curves representation about system responses.

All the actuators’ values can be changed at any time from the keyboard allowing the analysis about curves and responses of the whole process.

Shield and filtered signals to avoid external interferences.

Real time computer control with flexibility of modifications from the computer keyboard of the parameters, at any moment during the process.

Real time computer control for parameters involved in the process simultaneously.

Open control allowing modifications, at any moment and in real time, of parameters involved in the process simultaneously.

Three safety levels, one mechanical in the unit, another electronic in the control interface and the third one in the control software.
3 DAB. Data Acquisition Board:

The Data Acquisition board is part of the SCADA system.

PCI Express Data acquisition board (National Instruments) to be placed in a computer slot.

Analog input: Channels= 16 single-ended or 8 differential. Resolution=16 bits, 1 in 65536. Sampling rate up to: 250 KS/s (kilo samples per second).

Analog output: Channels=2. Resolution=16 bits, 1 in 65536.

Digital Input/Output: Channels=24 inputs/outputs.

The Data Acquisition board model may change at any moment, providing the same or better features than those required for the unit.
4 UDCC/A/CCSOF. Computer Control +Data Acquisition+Data Management Software:

The three softwares are part of the SCADA system.

Compatible with the industry standards.

Flexible, open and multicontrol software, developed with actual windows graphic systems, acting simultaneously on all process parameters.

Management, processing, comparison and storage of data.

Sampling velocity up to 250 KS/s (kilo samples per second).

Calibration system for the sensors involved in the process.

It allows the registration of the alarms state and the graphic representation in real time.

Open software, allowing the teacher to modify texts, instructions. Teacher’s and student’s passwords to facilitate the teacher’s control on the student, and allowing the access to different work levels.

This unit allows the 30 students of the classroom to visualize simultaneously all the results and the manipulation of the unit, during the process, by using a projector or an electronic whiteboard.
5 Cables and Accessories, for normal operation.
6 Manuals: 

This unit is supplied with 8 manuals: Required Services, Assembly and Installation, Interface and Control Software, Starting-up, Safety, Maintenance, Calibration & Practices Manuals.
*References 1 to 6 are the main items: UDCC/A + UDCC/A/CIB + DAB + UDCC/A/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.- Preparation of solutions.

2.- Analytic valuation techniques.

3.- Filling of the column.

4.- Batch operation. Continuous operation.

5.- Obtaining the McCabe-Thiele diagram. Without reflux.

6.- Obtaining the number of plates. Without reflux.

7.- Efficiency calculations. Without reflux.

8.- Variation of the composition of the distilled product: constant reflux ratio.

9.- Constant composition of the distilled product: variation of reflux ratio.

10.- Constant composition of the distilled product: constant reflux ratio.

11.- Continuous feeding of the column.

12.- Mass and energy balances across the system.

13.- Plates fluid dynamics studies, including load loss and column flooding.

14.- Study of the feed temperature effect on the continuous processes.

15.- Calculation of the theoretical number of floors in the plates columns, and the equivalent height of the theoretical floor (HEPT).

16.- Study of the rectification efficiency at different pressures.

17.- Effect of feed preheat.

18.- Effect of feed position.

19.- Demonstration of zeotropic distillation.

20.- Work different heating contribution with regulation by the computer.

21.- Studies of heating interchange in glass refrigerators.

22.- Study of the influence of the type of packing in the distillation results.

Additional practical possibilities:

23.- Sensors calibration.

24.- Dosing pump calibration.

25.- Study of PID controls.

Other possibilities to be done with this Unit:

26.-Many students view results simultaneously.

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

27.-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.

28.-The Computer Control System with SCADA allows a real industrial simulation.

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

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

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

32.-Control of the UDCC/A unit process through the control interface box without the computer.

33.-Visualization of all the sensors values used in the UDCC/A unit process.

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