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TRAMC/2
REFRIGERATION SYSTEM WITH REFRIGERATION AND FREEZING STAGE MODEL

TENDER SPECIFICATIONS
Bench-top unit. 

Anodized aluminum frame and panels made of painted steel. 

Main metallic elements made of stainless steel. 

Diagram in the front panel with distribution of the elements similar to the real one. 

Insulated refrigeration chamber with transparent front side and capacity of 35 l. The chamber includes: 

Finned tube evaporator with fan. Air flow: 50 m³/h. 

Computer controlled finned heating element, power: 100 W. 

Insulated freezing chamber with transparent front side and capacity of 35 l. The chamber includes: 

Finned tube evaporator with fan. Air flow: 50 m³/h. 

Computer controlled finned heating element, power: 100 W. 

Five computer controlled solenoid valves to select the circuits. The evaporators can operate in series or in parallel. 

Thermal expansion valve for the refrigeration chamber. 

Capillary tube made of copper for the refrigeration chamber with a length of 6 m. 

Thermal expansion valve for the freezing chamber. 

Adjustable evaporation pressure regulator. 

Non-return valve. 

Two pressure sensors. Low pressure range: 0 – 10 bar. 

Six “J” type temperature sensors. 

Four low pressure manometers, range: from -1 – 10 bar/from -50 – 40 ºC.   

Easy connection to the TRAMC Unit Base, “TRAMC-UB”. 

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

TRAMC/2/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.

Required elements (Not included):

- TRAMC-UB: TRAMC Unit Base.

Bench-top unit. 

Anodized aluminum frame and panels made of painted steel. 

Main metallic elements made of stainless steel. 

Diagram in the front panel with distribution of the elements similar to the real one. 

Base unit that allows, together with the models, the performance of experiments for the study of the operation of refrigeration and air conditioning systems. 

Models safely coupled through refrigerant hoses with shut-off valves. 

Computer controlled hermetic compressor. Power: 3/8 HP. 

Condenser. Finned tube heat exchanger with computer controlled fan. Air flow: 580 m³/h. 

Storage vessel to prevent a wrong operation of the compressor, capacity: 0.5 l. 

Filter for the refrigerant. 

Sight glass for the refrigerant. 

Liquid separator to prevent liquid from entering the compressor, capacity: 0.73 l. 

High and low pressure switch, range: 0.7 – 4 bar for low pressure and 8 – 32 bar for high pressure. 

Two pressure sensors: 

Pressure measurement before the compressor. Low pressure range: 0 – 10 bar. 

Pressure measurement after the compressor. High pressure range: 0 – 25 bar. 

Flow sensor for the refrigerant, range: 5 – 60 l/h. 

Three “J” type temperature sensors. 

Power sensor for the compressor. 

Low pressure manometer at the intake side (before the compressor), range: from -1 to 10 bar/from -50 – 40 ºC. 

Two high pressure manometers in the delivery side (after the compressor and after the condenser), range: from -1 to 30 bar/from -40 – 80 ºC. 

Enthalpy diagram of the R134a refrigerant. 

The unit has been designed to be used with the CFC-free and environmentally friendly R134a refrigerant.
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.

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.

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.

Additional recommended elements (Not included): 

-T/KIT1. Maintenance Kit containing Vacuum Pump, Hoses and Manometers. 

-T/KIT2. Maintenance Kit containing Leakage Detector. 

-T/KIT3. Maintenance Kit containing Refrigerant Filling and Evacuation module.
EXERCISES AND PRACTICAL POSSIBILITIES TO BE DONE WITH THE MAIN ITEMS
1.- Function and behavior of the refrigeration circuit components. 

2.- Study and comparation of work with different expansion elements: 

         Expansion valve. 

         Capillary tube. 

3.- Representation of the thermodynamic cycle in the p-h log diagram. 

4.- Study of a refrigeration system with two evaporators in series and in parallel. 

5.- Study of a refrigeration system with two evaporators in series and in parallel. 

Additional practical possibilities: 

6.- Sensors calibration. 

7.- Properties of the refrigerant R134a. 

8.- Enthalpy-pressure diagram for the refrigerant R134a.
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