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Unit: PDFDC. Computer Controlled Drainage and Seepage Tank












Unit details












PDFDC/CIB. Control Interface Box: The Control Interface Box is part of the SCADA system












Process diagram and unit elements allocation












PDFDC/SOF. PDFDC Software. Main Screen















































INNOVATIVE SYSTEMS



This unit has been designed for the practical demonstration, visualization and experimental study of the flow through permeable media and flows in subsoil.


See general description
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General Description



This unit has been designed for the practical demonstration, visualization and experimental study of the flow through permeable media and flows in subsoil.
The unit basically consist of a tank (soils container) to contain the sand, lower water tanks, a pump for the water flow, pressure sensors, a dye injection system with dye injection needles.
The soils container consists on a rectangular tank, with back side in aluminium and front side in methacrylate to see the flow lines. It contains the wet sand which must be collected or sampled by the student.
The sand distribution in the tank must be according to the experiment configuration which we want to carry out. For it, there are overflow pipes to be able to put them at different heights, and going up and down the tubes.
The outlet tubes of the overflow pipes make easier the water falling to the tank which has a level switch and a key in order to the lower water tanks go out. The water flow can be measured.
A set of typical models is included: a sheet pile wall, 2 mesh gates and a mobile accessory for pressure measurement, for pressure fall measurements tests, phreatic layer tests, earth dam, etc.
To check the flow lines, there is a dye injection system. This system has a dye vessel and injection needles through where the liquid flows and which are inserted in the sand in the tank, close to the methacrylate side for the flow visualization lines.
This Computer Controlled Unit is supplied with the EDIBON Computer Control System (SCADA), and includes: The unit itself + a Control Interface Box + a Data Acquisition Board + Computer Control and Data Acquisition Software Packages, for controlling the process and all parameters involved in the process.












Exercises and guided practices





 GUIDED PRACTICAL EXERCISES INCLUDED IN THE MANUAL 
	Flow net construction.
	Flow line visualisation.
	Verification of Darcy´s Law.
	Comparison of experimental results with analytical solutions.
	To determine seepage rates.
	Seepage through an earth dam.
	Seepage underneath a sheet pile wall.
	Control of seepage through permeable soils by sub-soil drainage.
	To reduce uplift pressure and lateral thrust by drainage.
	Distribution of uplift pressure on hydraulic structures.
	Behaviour and formation of "quicksands".
	To drain an excavation site using wells
	Stability of an earth dam.
	Comparison of permeability according to the grain size.
	Sheet pile wall:

	Study of the soil permeability.
	Flow lines visualization.
	Calculation of the equipotential lines.
	Pressures distribution.

	Permeability of the phreatic layer:

	Study of the soil permeability.
	Flow lines visualization.
	Calculation of the equipotential lines.
	Measurement of the infiltration speed.
	Verification of the Law of Darcy.

	Flow through an earth dam:

	Study of the soil permeability.
	Flow lines visualization.
	Calculation of the equipotential lines.
	Pressures distribution.
	Effects of the layer inclination.

	Sensors calibration.











 MORE PRACTICAL EXERCISES TO BE DONE WITH THE UNIT 
	Many students view results simultaneously. To view all results in real time in the classroom by means of a projector or an electronic whiteboard.
	Open Control, Multicontrol and Real Time Control. This unit allows intrinsically and/or extrinsically to change the span, gains, proportional, integral, derivate parameters, etc, in real time.
	The Computer Control System with SCADA allows a real industrial simulation. 
	This unit is totally safe as uses mechanical, electrical and electronic, and software safety devices. 
	This unit can be used for doing applied research.
	This unit can be used for giving training courses to Industries even to other Technical Education Institutions.
	Control of the PDFDC unit process through the control interface box without the computer.
	Visualization of all the sensors values used in the PDFDC unit process.
	By using PLC-PI additional 19 more exercises can be done. 
	Several other exercises can be done and designed by the user.
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	PLC-PDDRC













Available





6.3.10.- ENVIRONMENT

PLC-PDDRC


PLC Industrial Process Control for PDDRC






The Computer Controlled Unit for Transient Drainage Processes in Storage Reservoirs, "PDDRC", allows to investigate transient drainage processes in storage reservoirs, to simulate a rainwater retention basin and to study the operation of a surge...








View Unit


















	PLC-PAHSC













Available





6.3.10.- ENVIRONMENT

PLC-PAHSC


PLC Industrial Process Control for PAHSC






The Computer Controlled Soil Moisture Suction Sand Unit "PAHSC" has been designed to study and understand the water retentivity principles in terms of soil suction, the relationship between water retentivity and soil and the derivation of soil...








View Unit


















	PLC-PDSC













Available





6.3.10.- ENVIRONMENT

PLC-PDSC


PLC Industrial Process Control for PDSC






The Computer Controlled Sedimentation Tank, "PDSC", is a teaching unit, designed by EDIBON, to demonstrate the sedimentation process and to familiarize with the settling principle of discrete particles settling into a tank. It will also allow to...








View Unit


















	PLC-PEFC
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6.3.10.- ENVIRONMENT

PLC-PEFC


PLC Industrial Process Control for PEFC






The Computer Controlled Flocculation Test Unit, "PEFC", shows the removal of dissolved substances by coagulation and flocculation.It has six beakers where water to be tested is poured. Each one has one adjustable speed paddle stirrer.The unit is...








View Unit


















	PLC-PEAIC













Available





6.3.10.- ENVIRONMENT

PLC-PEAIC


PLC Industrial Process Control for PEAIC






The Computer Controlled Aeration Unit, "PEAIC", allows the study of the oxygen transfer characteristics of diffused air systems and the physical and chemical parameters which influence oxygenation capacity and demonstrates the water aeration...








View Unit


















	PLC-POAC













Available





6.3.10.- ENVIRONMENT

PLC-POAC


PLC Industrial Process Control for POAC






The Computer Controlled Advanced Oxidation Unit "POAC" generates hydroxyl radicals (OH-) through ultraviolet light radiation with hydrogen peroxide.Raw water is enriched with hydrogen peroxide in a transparent tank and is driven by a pump towards...








View Unit


















	PLC-PEAC
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6.3.10.- ENVIRONMENT

PLC-PEAC


PLC Industrial Process Control for PEAC






The Computer Controlled Adsorption Unit, "PEAC", demonstrates the removal of substances dissolved by adsorption. A computer controlled pump impels raw water (treated) from a supply tank to two adsorbers filled with activated carbon. A flow sensor...








View Unit


















	PLC-EFLPC













Available





6.3.10.- ENVIRONMENT

PLC-EFLPC


PLC Industrial Process Control for EFLPC






The Computer Controlled Deep Bed Filter Unit, "EFLPC", allows us to filter a fluid in order to eliminate particles in suspension, to have it in more adequate conditions for its subsequent use or consumption.The pump takes raw water from one of the...








View Unit


















	PLC-ROUC













Available





6.3.10.- ENVIRONMENT

PLC-ROUC


PLC Industrial Process Control for ROUC






The Computer Controlled Reverse Osmosis/Ultrafiltration Unit, "ROUC", performs a tangential flow filtration process, which is a system that prevents the formation of impurities sediments that reduces its capacity.Two variable of the effluent must...








View Unit


















	PLC-PCCAC













Available





6.3.10.- ENVIRONMENT

PLC-PCCAC


PLC Industrial Process Control for PCCAC






Water is impelled by a pump from a supply tank towards a first transparent tank equipped with a stirrer and a conductivity sensor. Conductivity is regulated in this tank by the addition of diluted caustic soda impelled by a computer controlled...








View Unit


















	PLC-PPTAC/1













Available





6.3.10.- ENVIRONMENT

PLC-PPTAC/1


PLC Industrial Process Control for PPTAC/1






The Computer Controlled Water Treatment Plant 1, "PPTAC/1", designed by EDIBON, allows to study the main principle of the critical operations in the water treatment.These operations are: depth filtration, adsorption and ion exchange.The general...








View Unit


















	PLC-PPTAC/2













Available





6.3.10.- ENVIRONMENT

PLC-PPTAC/2


PLC Industrial Process Control for PPTAC/2






The Computer Controlled Water Treatment Plant 2, "PPTAC/2", allows to study the main principle of the basic operations in the water treatment.These operations are: depth filtration and ion exchange.The general objective of the exercises is to...
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