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LABORATORY SCALE PRESSURE SWING ADSORPTION UNIT, WITH SCADA

TENDER SPECIFICATIONS (for main items)
1 LPSA Unit.

Laboratory-scale plant that allows the testing of adsorbents using swing pressure adsorption technology.

Possibility of varying operating conditions in pressure and temperature.

    Minimum Temperature range in adsorption: 25 °C to 50 °C.

    Maximum temperature in degassing: 200 °C.

    Pressure range: the one provided by the gas line (not included) up to less than 10 mbar absolute.

    Maximum working pressure: 40 bar.

The plant is designed for an operating flow rate of 150 SCCM.

Presence of a multitude of sensors and actuators that allow the control and monitoring of the main process variables.

Possibility of working with mixtures of up to four different gases (expandable).

Possibility of injecting water into the adsorption stream.

Exhaustive control of flows and pressures with high quality instrumentation.

Main elements manufactured in AISI 316L stainless steel.

The unit includes of safety elements such as gas alarm, overpressure or excess temperature alarms, relief valves and interlocks that allow the equipment to be operated in a comfortable and safe manner.

Compact and easily transportable unit.

Workbench included.

Automation with National Instrument elements.

User programmable operating cycles.

EDIBON's SCADA software has a wide range of functionalities that allow the performance of different tests, variation and monitoring of the main operating parameters and the display of alarms and their log. 

Test chamber:

First brands: WEISSTECHNIK, MPCONTROL or similar.

Temperature regulation system by air jacket.

Interior volume: > 120l.

Minimum working temperature range: 25 to 50 °C.

Precise temperature control with an accuracy of at least ±2°C.

Two PT100 type temperature probes.

Controller with digital PID.

Incorporates gas sensors and protection systems against too high temperatures thus avoiding possible dangers.

Optical and sound alarm.

Allows an inert gas to be introduced into the chamber as an additional safety  measure. 

Adsorption Columns:

Configuration: two columns in parallel.

Made of stainless steel AISI 316L.

Dimensions:

    Outer diameter: 12.7 mm.

    Length: 200 mm.

Sintered stainless steel filter at the inlet and outlet of each column: 

    Made of stainless steel AISI 316L.

Four thermocouples in each column for monitoring the temperature:

    Type K thermocouples.

    Diameter: 1.5 mm.

    Swagelok type connection.

Heating tracing cable:

    Flexible cable that allows it to be rolled up.

    Exterior in silicone rubber.

    Maximum temperature: ≥+200°C.

Gas recirculation line.

Three Pressure Compensation Tanks:

Volume: 50 ml, 100 ml and 200 ml.

Made of stainless steel AISI 316L.

1/8" connection.

The tanks are easily interchangeable. 

Five High-Precision Flow Regulators:

First brands: BROOKS INSTRUMENT, BÜRKERT or similar.

Thermal based mass flow controllers for different gases:

    Flow regulator for CO2 (2 units).

    Flow regulator for CH4.

    Flow regulator for NO2.

    Flow regulator for Ar/He.

Control for flows under 100 SCCM 

Minimum accuracy: ± 0.5 %.

Wetted parts made of 316L stainless steel.

4-20 mA analog or RS-232 digital input and output. 

Helium Flow Regulators:

Two helium flow regulators to the analysis part (similar model to the previous ones). 

Multigas Flow Regulator for the Purge Line:

First brands: BROOKS INSTRUMENT, BÜRKERT or similar.

Mass flow controller with thermal base.

Able to control flows of different types of gases.

Control for flows under 50 SCCM. 

Minimum accuracy: ± 0.5 %.

Wetted parts made of 316L stainless steel.

4-20 mA analog or RS-232 digital input and output.

Calibrator for Flow Regulators:

Equipment equal or similar to SENSIDYNE Gilibrator 3.

Quick and easy to use dry calibrator. 

Digital Pressure Regulator:

First brands: BROOKS INSTRUMENT, BÜRKERT or similar.

Minimum three units.

Closed control loop.

Wide operation range.

Advanced diagnostics of the device itself.

High technology of valves.

Minimum accuracy: ± 0.5% 

Automatic Valves:

First brands: FESTO, EMERSON, BÜRKERT or similar.

Minimum 36 units.

Solenoid valve with membrane.

Assembly in line.

Electric drive.

Body made of stainless steel.

WATER INJECTION DEVICE:

Coriolis Type Mass Flow Meter:

First brands: BROOKS INSTRUMENT, BÜRKERT or similar.

Low flow meter type Coriolis for gases and liquids.

Wetted parts made of 316L stainless steel.

Minimum accuracy: 0.5%.

Gas Mixing Valve.

Mass Flow Regulator:
Mass flow regulator with the same characteristics as those proposed above.

Discharge Pressure Regulator:
Discharge pressure regulator of the same characteristics as those proposed above.

Climatic Chamber:
All the elements of the water injection device are placed inside a climatic chamber 

that regulates and controls the temperature of the process. 
Vacuum Pump:
First brands: KNF, FESTO or similar.

Diaphragm vacuum pump with integrated self-drying system.

Wetted parts manufactured or coated in PTFE.

Minimum flow rate: 10 l/min.

Minimum vacuum: 10 mbar. 

Pressure Compensation Line:
Vacuum pump with the same characteristics as above.

Pressure regulator of the same characteristics as above.

Argon flow regulator with the same characteristics as above.

Automatic valves with the same characteristics as above. 

Multi-Way Valve:
First brands: VALCO-VICI, FESTO or similar.

Output conduction selector with at least 3 input currents and two output currents.

Maximum working pressure: 200 psi (13.5 bar)

Maximum working temperature: 200 °C. 

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.

Additional Recommended Elements (Not included):

- TGV. Steam Generator.
Required Consumables (Not included):

- Adsorbent material.
- Gases for adsorbent testing.
2 LPSA/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 LPSA/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: LPSA + LPSA/CIB + DAB + LPSA/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 operation of a pressure swing adsorption. 

  2.- Calculation of the adsorption isotherm.

  3.- Study of the pressurization process.

  4.- Study of the depressurization process.

  5.- Study of the influence of the pressure compensation stage.

  6.- Study the differences in the compensation stage when using the recirculated effluent or the pressure compensation line.

  7.- Study the degassing process.

  8.- Influence of the vacuum on the degassing of the adsorption column.

  9.- Influence of temperature on the degassing of the adsorption column.

10.- Influence of the food gas composition on the separation of the product of interest.

11.- Influence of humidity on the adsorption operation.

12.- Influence of the working pressure in the adsorption operation.

Additional practical possibilities:

13.- Sensor calibration.

Other possibilities to be done with this Unit:

14.- Many students view results simultaneously.

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

15.- 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.

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

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

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

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

20.-Control of the LPSA unit process through the control interface box without the computer.

21.-Visualization of all the sensors values used in the LPSA unit process.

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