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TAC/CTS
COMPUTER AND TOUCH SCREEN CONTROLLED AC CLIMATE CHAMBER AND WATER COOLER, WITH SCADA AND PID CONTROL

TENDER SPECIFICATIONS (for main items)
1 TAC/CTS. Unit: 

Anodized aluminum frame and panels made of painted steel. 

The unit 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. 

Tunnel made of stainless steel: 

    Dimensions: 300 x 300 x 4000 mm. 

    It has four windows (sight glasses) of 200 x 300 mm to observe interior of the tunnel. 

    Adjustable gate to control the percentage of recycling air. 

    Includes: 

        Axial fan with computer controlled speed: 

            Maximum flow of air: 130 l/sec. 

            Maximum speed: 2500 rpm. 

        Heat exchanger consisting of a fin radiator through which cold water flows. 

        Computer controlled heating element. Power: 3 kW. 

        Computer controlled humidifier. Spraying flow: 0 – 1.5 l/h. 

Computer controlled water chiller: 

    Cooling power: 5.2 kW. 

    Coolant employed: R410. 

    Control range: 5 ºC – 35 ºC. 

Cold water recycling pump: 

    Maximum flow: 80  l/min. 

    Maximum height: 20 m. 

Water tank. Capacity: 55 l. 

Climatic chamber suitable for people: 

    Dimensions: 1125 x 1125 x 2100 mm. 

    Muffler installed at the air inlet of the climatic chamber. 

    Insulation: 60 mm. 

Instrumentation: 

    Twelve temperature sensors that make up six hygrometers (five strategically located along the tunnel and one located in the climatic chamber): 

        Six “J” type temperature sensors (dry bulb). 

        Six “J” type temperature sensors (wet bulb). 

    Two “J” type temperature sensors to measure the cold water temperature at the inlet and outlet of the heat exchanger. 

    Two “J” type temperature sensors to measure the water temperature before entering the water chiller. 

    Two air flow sensors, range: 0 – 300  l/s. 

    Six humidity sensors, range: 0 – 100 %. 

    Sensor of electrical power (Wattmeter) consumed by the water cooler as a whole. 

Computer and touch screen control: 

    PLC controller to control the air conditioning unit locally and remotely: Panasonic FP7 CPS31E CPU. 

    Digital I/O modules: 16 digital inputs; Input range 0 V to 24 V. 16 digital outputs; Relay output. 

    Analogue I/O modules:16 analog inputs; 16-bit resolution. Input range -10 V to +10 V. 4 analog outputs; 16-bit resolution. Output range -10 V to +10 V. 

    Connectors and Communication Ports: 2-Port Ethernet Switch. SCSI connector. USB, DB-9 Series or DB-25 (if required). 

    HMI display: Touch Screen: Analog Resistive. Size: 10” 16:9 TFT. Resolution: 1024 x 600, WVGA. Colors: 64 K. Ethernet port. 

    Communication protocol for remote control: MODBUS. 

    Possibility of control and visualisation of parameters in BMS (Building Management System) via MODBUS, with the option of requesting an additional gateway for KNX to MODBUS (PKNXM) conversion and carrying out the control via ETS (Engineering Tool Software).  

Psychrometric chart. 

The Data Acquisition and Control Software of the TAC/CTS unit allows: 

    Real time representation of all measured magnitudes. Recording of testing measurements in function of time and generation of a file compatible with spreadsheet applications. 

    Real time representation in the psychrometric chart of the humidity values obtained. 

    Manual operation of the system, controlling every stage and setting stable conditions in each one, or an automatic operation, setting comfort conditions in the climatic chamber. 

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

Open Control + Multicontrol + Real-Time Control.

Specialized EDIBON Control Software based on LabVIEW.

CTS. Computer and touch screen 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.
Additional recommended elements (Not included): 

- PKNXM. KNX to MODBUS Conversion Gateway.

2 TAC/CTS/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 PID control with flexibility of modifications from the computer keyboard of the PID parameters, at any moment during the process.

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

Proportional control, integral control and derivative control, based on the real PID mathematical formula, by changing the values, at any time, of the three control constants (proportional, integral and derivative constants).

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 TAC/CTS/CCSOF. PID 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.

Analog and digital PID control. PID menu and set point selection required in the whole work range.

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: TAC/CTS + TAC/CTS/CIB + DAB + TAC/CTS/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.- Understanding and operation of the main components and stages of an air conditioning system: cooling, heating, humidification and drying. 

2.- Understanding and use of the psychrometric chart of the air from measurements with dry bulb and wet bulb. 

3.- Study and understanding of the influence of the cooling/drying stage in the air conditioning process. 

4.- Study and understanding of the influence of the heating stage in the air conditioning process. 

5.- Study and understanding of the influence of the humidifying/ dehumidifying stage in the air conditioning process. 

6.- Operation of the system elements and representation of the air conditioning complete cycle on a psychrometric chart. 

Additional practical possibilities: 

7.- Sensors calibration. 

8.- Energy balance in the heat exchanger and study of the losses. 

9.- Energy balance during the heating process. 

10.-Energy balance in the cooling unit. 

11.-Mass balance in complete system, assessment of air losses. 

Other possibilities to be done with this Unit:

12.-Many students view results simultaneously.

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

13.-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.

14.-The Computer Control System with SCADA and PID Control allow a real industrial simulation.

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.-Control of the TAC/CTS unit process through the control interface box without the computer.

19.-Visualization of all the sensors values used in the TAC/CTS unit process.

- Several other exercises can be done and designed by the user.
3

