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TSAC/S
COMPUTER CONTROLLED BASIC AIR CONDITIONING UNIT WITH CLIMATIC CHAMBER

TENDER SPECIFICATIONS (for main items)
1 TSAC/S. Unit:

This computer controlled system represents a complete air conditioning  system with an air duct and a climatic chamber, filled with refrigerant.

This unit allows to operate with recirculating and outer air.

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. 

Process diagram with light indicators.  

Both air ducts with transparent front panels, which include:  

    Fan with speed control up to: 340 m³/h (subject to availability). 

    Air cooled condensing unit, includes compressor, condenser and expansion valve.

    Cooling power: 500 W at maximum operating conditions. 

    Humidifier with 200 W heater Ventilation fins with servomotor for operation in air recirculation or outside air mode. 

    Air heating system (AR-1): 

        Thermal power: 2 x 250 W. 

    Chamber with moist (latent) and dry (sensible) heat source as cooling load. 

        Dry resistance, power (maximum conditions): 250 W. 

        Wet resistance, power (maximum conditions): 400 W. 

    Evaporator with working section of 0.1 m². 

    Sensors (temperature, humidity, airflow speed) at different points. 

    The location of each sensor is available in the diagram described above. 

Control and data acquisition software to automate the air conditioning unit: 

    Recorder function. 

    Control of an air conditioning installation.

    Data acquisition and evaluation. 

    Process diagram with data representation. 

    Psychometric diagram, with representation of the actual measured values. 

This unit includes all the instrumentation and sensors necessary for the control and measurement of the most representative parameters at different points in the system: 

    Pressure sensors and pressure gauges (4 measuring sockets). 

    "J" type temperature sensors. 

    The temperature sensors are located along the tunnel and in the climatic chamber, forming hygrometers (one wet bulb temperature sensor and one dry bulb temperature sensor). 

    Up to 12 temperature measuring sockets are available. 

    Humidity sensors, range: 10 - 90 % RH. 

    Air flow sensor. Refrigerant flow sensor, range: 6 – 32 l/h. 

    Power measurement. 

This unit is designed for use with the environmentally friendly, CFC-free R-513A refrigerant.  

    R-513A (type A1, low toxicity and non-flammable). 

    Low CO2 emissions GWP (Global Warming Potential): 631. 

Psychrometric map and enthalpy diagram of R-513A. 

The complete unit includes as well:
Open Control + Multicontrol + Real-Time Control.

Specialized EDIBON Control Software based on LabVIEW.

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.

Capable of doing applied research, real industrial simulation, training courses, etc. 

Direct connection to the computer via USB, using a USB cable.

Remote operation and control by the user, as well as remote support from 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.

FSS software designed for fault introduction and practical learning.
2 TSAC/S/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.

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. 
3 TSAC/S/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.
4 TSAC/S/FSS. Faults Simulation System.

Faults Simulation System (FSS) is a Software package that simulates several faults in any EDIBON Computer Controlled Unit.

The "FAULTS" mode consists in causing several faults in the unit normal operation. The student must find them and solve them.

There are several kinds of faults that can be grouped in the following sections:

    Faults affecting the sensors measurement:

    - An incorrect calibration is applied to them.

    - Non-linearity.

    Faults affecting the actuators:

    - Actuators channels interchange at any time during the program execution.

    - Response reduction of an actuator.

    Faults in the controls execution:

    - Inversion of the performance in ON/OFF controls.

    - Reduction or increase of the calculated total response.

    - The action of some controls is annulled.

    On/off faults:

    - Several on/off faults can be included.
5 Cables and Accessories, for normal operation.
6 Manuals: 

This unit is supplied with 8 manuals: Required services, Assembly and Installation, Control software, Starting-up, Safety, Maintenance, Calibration & Practices manuals.
*References 1 to 6 are the main items: TSAC/S+ TSAC/S/CCSOF + TSAC/S/ICAI + TSAC/SFSS + 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 and behavior of an air conditioning installation and its components.  

  2.- Demonstration of the air cooling process.  

  3.- Demonstration of the air heating process. 

  4.- Demonstration of the air humidification process. 

  5.- Integration of the different components of an air conditioning installation and combined operation. 

  6.- Representation of the air conditioning cycle in the psychometric diagram. 

  7.- Representation of the refrigeration circuit in the pH diagram. 

  8.- Study of the effect of a dry thermal load. 
  9.- Study of the effect of a wet thermal load. 

10.- Representation of: 

           Temperatures. 

           Humidity (relative and absolute). 

           Air speed. 

           Heating capacity of the heat source (latent heat and sensitive heat). 

           Position of the ventilation flaps. 

           Operating phases of air cooler. 

           Operating phases of air heater. 

           Operating phases of air fan. 

           Operating phases of air humidifier. 

Additional practical possibilities: 

11.- Sensors calibration. 

12.- Example of the air properties determination. 

13.- Usage of psychrometric chart. 

14.- Determination of the airflow. 

15.- Properties of the refrigerant. 

16.- Enthalpy-Pressure diagram for the refrigerant. 

Other possibilities to be done with this unit:

17.-Many students view results simultaneously.

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

18.-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.

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

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

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

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

23.-Visualization of all the sensors values used in the TSAC/S 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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