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FLOW TEST MODULE

TENDER SPECIFICATIONS
Painted steel box. 

Connection diagrams for each transducer are represented graphically.

Flow switch:

    Monitors the flow and closes an electric circuit. Contact form: N/O. Switching voltage AC: 240 VAC. Switching voltage DC: 120 VDC.

Optical flow sensor:

    It gives an output in pulses proportional to the liquid flow. At the output of this sensor we get a pulse signal with a frequency proportional to the flow volume that crosses the sensor.

    Power supply: 5 VDC. Measurement range: 0.25 – 6.5 l/min. K factor: 4600 pulses/liter.

Underwater pump: The variation in the pump power supply voltage enables to change the water volume in the test module. Power supply: 12 VDC.

Pressure level sensor:

    It is a sensor that measures the pressure caused by the water in relation to the atmospheric pressure, so the liquid level in the tank can be calculated. Pressure range: 0 – 1psi. Sensitivity: 16.7 mV/psi. Power supply: 10 – 16 VDC.

Differential pressure sensor (Hole board system):

    This sensor is connected to a hole-board system to measure the pressure difference caused by the volume narrowing of the conduct through which the water flows. On this way, with the measurement of the pressure difference between the hole board water output and input, it is  possible to calculate the water volume that crosses the board.

    Measurement range: 0 – 16 psi. Sensitivity: 1.5 mV/psi. Power supply: 10 – 16 VDC.

Changeable flow meter:

    Using a small floating buoy that is inside the tube calibrated in liter/minute, it can be read the volume measure flowing through the pipe.

    Range: 0 – 2 l/min.

V narrowing:

    The connection between the main and the secondary tank, a dam, includes a “V” narrowing. The altitude of the water level above the dam bottom is a very precise measure of the flow relation. The ruler fixed on the right end of the tank will show this height.

Main and secondary tanks.

Sensor connections with the base unit and with power supplies are through 2 mm terminals located in the front panel of the test module.

Manuals: It is supplied with the following manuals: Required Services, Assembly and Installation, Starting-up, Safety, Maintenance & Practices Manuals.

Each module may operate independently of another.

Required elements (only one) (Not included):

-BSPC. Computer Controlled Basic Unit for BS.

BSPC. Unit:

This unit is common for the different test modules type “BS”, and can work with one or several modules.

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.

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.

All elements are included in a metallic box.

Signal conditioning circuits:

   • Amplifiers:

        DC amplifiers:

            - Three amplifiers.

            - Input range: +/-12 VDC.

            - Input impedance: 100 KΩ.

             - Adjustable gain: 1, 10,100 for the “Amplifier 1“ and “Amplifier 2“.

            - Fixed gain: 100 for “x100 Amp”.

        AC amplifier:

            - Input range: 12 VAC.

            - Adjustable gain: 10, 100,1000.

            - Bandwidth: 10 - 16000 Hz.

        Power amplifier:

            - Input range: 12 V max.

            - Output current: 1.5 A max.

            - Output power: 9 W max.

        Current amplifier:

            - Gain: 10,000.

            - Output current: 1 A max.

        Buffers:

            - Two buffers.

            - Input voltage: 12 V max.

            - Input impedance: 100 KΩ.

        Inverting amplifier:

            - Input voltage: 12 V max.

            - Input impedance: 100 KΩ.

            - Gain: -1.

        Differential amplifier:

            - Input voltage: 12 V max.

              - Inputs impedance: 100 KΩ (Input A) and 200 KΩ (Input B).

            - Ad (Differential gain): 1.0.

            - Ac (Common mode gain): 0.02 max.

        Instrumentation amplifier:

            - Input voltage: 12V max.

            - Inputs impedance: 100 KΩ.

            - Ad (Differential gain): 1.0.

            - Ac (Common mode gain): 0.006 max.

        Summing amplifier:

            - Input voltage: 12 V max.

            - Three inputs.

            - Gain: 1.

   • Comparators:

        Schmitt trigger.

   • Filters:

        40kHz filter: Pass-band filter at 40 kHz.

        Low-pass filter: selectable cut-off frequencies at 15 Hz, 1.44 Hz, 0.14 Hz.

   • Integrator:

        Selectable time constants: 100 ms, 1 s, 10 s.

   • Differentiator:

        Selectable time constants: 10 ms,100 ms, 1 s.

   • “Sample/Hold” circuit:

        Time constant: 1 ms.

   • Converters circuits:

        Voltage to current (V/I) converter:

            - Output current: ±20 mA max.

            - Transfer ratio: 10 mA/V.

        Current to voltage (I/V) converter:

            - Output voltage: ±2 V (6 V max.).

            - Transfer ratio: 0.1 V/mA.

        Frequency to voltage (F/V) converter:

            - Transfer ratio: 1 V/kHz.

            - Maximum input frequency: 10 kHz.

            - No linearity: 0.024 %.

        Voltage to frequency (V/F) converter:

            - Transfer ratio: 1 kHz/V.

            - Maximum input frequency: 10 kHz.

            - No linearity: 0.024 %.

   • Other circuits:

        Full-wave rectifier.

        40 kHz oscillator:

            - Output frequency: 41093 Hz.

            - Output amplitude: 5 Vpp.

        Alarm oscillator:

            - Oscillator frequency: 700 Hz.

            - Switch turn off voltage: 2.3 V.

        Electronic switch:

            - Input voltage: 12 V max.

            - Switch voltage: 2.1 V.

            - Output current: 500 mA max.

Control circuits:

   • PID:

        Process control applications.

        Independent PID parameters adjustment (Proportional, Integrative and Derivative ).

   • Industrial controller:

        Input: DC voltage, RTD sensor or thermocouple.

        Output 1: Relay.

        Alarm output: Relay.

   • Relay:

        Double relay.

        NO and NC terminal.

        12 VDC coil excitation.

   • DC dimmer:

        Light dimmer or DC motor speed controller applications.

        PWM generator.

        Frequency and duty cycle adjustable.

Power elements:

   • Power supply:

        AC voltage range: 0 – 30 VAC.

        DC voltage range: 0 –15 VDC.

        Output current: 4 A max.

   • DC Source:

        Two output for each voltage.

        DC voltages:+5 VDC, -5 VDC,+12 VDC, -12 VDC, 0 to 12 Var.

        Output current: 500 mA max.

   • Wave Generator:

        Sine, square, triangular and sawtooth waveforms.

        Frequency range: 100 to 10000 Hz.

        Amplitude range: Adjustable +/- 10V.

   • Potentiometers:

        Four potentiometers.

        Impedance values: 0-1 KΩ, 0-5 KΩ, 0-10 KΩ and 0-20 KΩ.

        Power dissipation: 1 W max.

Measuring elements:

   • L.E.D. bargraph display:

        Input range: 0-5 V.

   • Counter/Timer:

        Temporization applications. 

        Counting applications.

   • Moving coil meter.

Analog inputs and outputs:

   • Two analog outputs:

        Output voltage range: -10 V to +10 V.

   • Four analog inputs:

        Input voltage range: -10 V to +10 V.

EDIBON Computer Control System (SCADA):

 - Control Interface, integrated in the box of the base unit (BSPC).

 - Data acquisition board to be installed in a computer slot.

 - Computer Control Software.

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).

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.

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.

BSPC/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).

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.

Cables and Accessories, for normal operation.

Manuals: 

This unit is supplied with 8 manuals: Required Services, Assembly and Installation, Interface and Control Software, Starting-up, Safety, Maintenance, Calibration & Practices Manuals.

or

- BSUB. Base Unit for BS.

This unit is common for the different test modules type “BS”, and can work with one or several modules.

All elements are included in a metallic box.

Signal conditioning circuits:

   • Amplifiers:

        DC amplifiers:

            - Three amplifiers.

            - Input range: +/-12 VDC.

            - Input impedance: 100 KΩ.

             - Adjustable gain: 1, 10,100 for the “Amplifier 1“ and “Amplifier 2“.

            - Fixed gain: 100 for “x100 Amp”.

        AC amplifier:

            - Input range: 12 VAC.

            - Adjustable gain: 10, 100,1000.

            - Bandwidth: 10 - 16000 Hz.

        Power amplifier:

            - Input range: 12 V max.

            - Output current: 1.5 A max.

            - Output power: 9W max.

        Current amplifier:

            - Gain: 10,000.

            - Output current: 1 A max.

        Buffers:

            - Two buffers.

            - Input voltage: 12 V max.

            - Input impedance: 100 KΩ.

        Inverting amplifier:

            - Input voltage: 12 V max.

            - Input impedance: 100 KΩ.

            - Gain: -1.

        Differential amplifier:

            - Input voltage: 12 V max.

              - Inputs impedance: 100 KΩ (Input A) and 200 KΩ (Input B).

            - Ad (Differential gain): 1.0.

            - Ac (Common mode gain): 0.02 max.

        Instrumentation amplifier:

            - Input voltage: 12 V max.

            - Inputs impedance: 100 KΩ.

            - Ad (Differential gain): 1.0.

            - Ac (Common mode gain): 0.006 max.

        Summing amplifier:

            - Input voltage: 12 V max.

            - Three inputs.

            - Gain: 1.

   • Comparators:

        Schmitt trigger.

   • Filters:

        40 kHz filter: Pass-band filter at 40 kHz.

        Low-pass filter: selectable cut-off frequencies at 15 Hz, 1.44 Hz, 0.14 Hz.

   • Integrator:

        Selectable time constants: 100 ms, 1 s, 10 s.

   • Differentiator:

        Selectable time constants: 10 ms, 100 ms, 1 s.

   • “Sample/Hold” circuit:

        Time constant: 1ms.

   • Converters circuits:

        Voltage to current (V/I) converter:

            - Output current: ±20 mA max.

            - Transfer ratio: 10 mA/V.

        Current to voltage (I/V) converter:

            - Output voltage: ±2 V (6 V max.).

            - Transfer ratio: 0.1 V/mA.

        Frequency to voltage (F/V) converter:

            - Transfer ratio: 1 V/kHz.

            - Maximum input frequency: 10 kHz.

            - No linearity: 0.024 %.

        Voltage to frequency (V/F) converter:

            - Transfer ratio: 1 kHz/V.

            - Maximum input frequency: 10 kHz.

            - No linearity: 0.024 %.

   • Other circuits:

        Full-wave rectifier.

        40 kHz oscillator:

            - Output frequency: 41093 Hz.

            - Output amplitude: 5 Vpp.

        Alarm oscillator:

            - Oscillator frequency: 700 Hz.

            - Switch turn off voltage: 2.3 V.

        Electronic switch:

            - Input voltage: 12 V max.

            - Switch voltage: 2.1 V.

            - Output current: 500 mA max.

Control circuits:

   • PID:

        Process control applications.

        Independent PID parameters adjustment (Proportional, Integrative and Derivative ).

   • Industrial controller:

        Input: DC voltage, RTD sensor or Thermocouple.

        Output 1: Relay.

        Alarm output: Relay.

   • Relay:

        Double relay.

        NO and NC terminal.

        12 VDC coil excitation.

   • DC dimmer:

        Light dimmer or DC motor speed controller applications.

        PWM generator.

        Frequency and duty cycle adjustable.

Power elements:

   • Power supply:

        AC voltage range: 0 to 30 VAC.

        DC voltage range: 0 to +15 VDC.

        Output current: 4 A max.

   • DC Source:

        Two output for each voltage.

        DC voltages:+5 VDC,-5 VDC,+12 VDC,-12 VDC,0 to 12 Var.

        Output current: 500 mA max.

   • Wave Generator:

        Sine, square, triangular and sawtooth waveforms.

        Frequency range: 100 to 10000 Hz.

        Amplitude range: Adjustable +/- 10V.

   • Potentiometers:

        Four potentiometers.

        Impedance values: 0-1 KΩ, 0-5 KΩ, 0-10 KΩ and 0-20 KΩ.

        Power dissipation: 1 W max.

Measuring elements:

   • L.E.D. bargraph display:

        Input range: 0-5 V.

   • Counter/Timer:

        Temporization applications.

        Counting applications.

   • Moving coil meter.

Cables and Accessories, for normal operation.

Manuals: It is supplied with the following: Required Services, Assembly and Installation, Starting-up, Safety, Maintenance & Practices Manuals.

Dimensions: 405 x 300 x 400 mm approx. (15.94 x 11.81 x 15.74 inches approx.). Weight: 10 Kg approx. (22 pounds approx.)
EXERCISES AND PRACTICAL POSSIBILITIES
1.- To measure the water volume produced by an underwater pump  in the module using an optical flow sensor.

2.- To use a high-resolution optical flow sensor to measure low  flow volumes.

3.- Pressure level sensor. To use a differential pressure sensor to  measure the liquid level in one of the tanks.

4.- Differential pressure sensor. To measure the pressure-fall in the module hole board system, as a necessary parameter to determine volume.

5.- To measure the flow volume generated by the underwater pump using a flow meter of changeable area.

6.- To obtain the flow-volume value in the secondary tank using the V narrowing weir.
Optional
BS4/ICAI. Interactive Computer Aided Instruction Software:

This complete software package consists of an Instructor Software (EDIBON Classroom Manager - ECM-SOF) totally integrated with the Student Software (EDIBON Student Labsoft - ESL-SOF). Both are interconnected so that the teacher knows at any moment what is the theoretical and practical knowledge of the students.
- ECM-SOF. EDIBON Classroom Manager (Instructor Software).

ECM-SOF is the application that allows the Instructor to register students, manage and assign tasks for workgroups, create own content to carry out Practical Exercises, choose one of the evaluation methods to check the Student knowledge and monitor the progression related to the planned tasks for individual students, workgroups, units, etc... so the teacher can know in real time the level of understanding of any student in the classroom.

Innovative features: 

• User Data Base Management. 

• Administration and assignment of Workgroup, Task and Training sessions. 

• Creation and Integration of Practical Exercises and Multimedia Resources. 

• Custom Design of Evaluation Methods. 

• Creation and assignment of Formulas & Equations. 

• Equation System Solver Engine. 

• Updatable Contents. 

• Report generation, User Progression Monitoring and Statistics.
- ESL-SOF. EDIBON Student Labsoft (Student Software).

ESL-SOF is the application addressed to the Students that helps them to understand theoretical concepts by means of practical exercises and to prove their knowledge and progression by performing tests and calculations in addition to Multimedia Resources. Default planned tasks and an Open workgroup are provided by EDIBON to allow the students start working from the first session. Reports and statistics are available to know their progression at any time, as well as explanations for every exercise to reinforce the theoretically acquired  technical knowledge.

Innovative features: 

• Student Log-In & Self-Registration. 

• Existing Tasks checking & Monitoring. 

• Default contents & scheduled tasks available to be used from the first session. 

• Practical Exercises accomplishment by following the Manual provided by EDIBON. 

• Evaluation Methods to prove your knowledge and progression. 

• Test self-correction. 

• Calculations computing and plotting. 

• Equation System Solver Engine. 

• User Monitoring Learning & Printable Reports. 

• Multimedia-Supported auxiliary resources.
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