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TITCAB
EXTENDED CONCENTRIC TUBE HEAT EXCHANGER FOR TICB

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. 

This Extended Concentric Tube Heat Exchanger for TICB allows the study of heat transfer between hot water flowing through an internal tube and cold water flowing in the ring area lying between the internal and the external tubes. 

This exchanger allows measuring hot and cold water temperatures at different points of the exchanger. 

“TITCAB” is a more sophisticated unit than “TITCB”, with four longer tube sections, giving four times the overall heat transfer area and three interim temperature measurement points 

(temperature sensors) in each fluid stream. 

This exchanger has sufficient heat transfer area for demonstrating the typical counter-current flow conditions where the outlet of the heated stream is hotter than the outlet of the cooled stream. 

The exchanger is formed by two concentric copper tubes with hot water circulating through the interior tube and cold water circulating in the ring space. 

This exchanger has four equal sections of 1000 mm each one, where heat transfer takes place. 

Exchange length: L = 4 x 1 = 4 m. 

Internal tube: 

    Internal diameter: Dint = 16 • 10-3 m. 

    External diameter: Dext = 18 • 10-3 m. 

    Thickness = 10-3 m. 

    Heat transfer internal area: Ah = 0.0503 m². 

    Heat transfer external area: Ac = 0.0565 m². 

External tube: 

    Internal diameter: Dint = 26 • 10-3 m. 

    External diameter: Dext = 28 • 10-3 m. 

    Thickness = 10-3 m. 

Ten temperature sensors ( “J” type): 

    Five temperature sensors for measuring cold water temperature: 

        Cold water inlet. 

        Cold water at different interim positions (3). 

        Cold water outlet. 

    Five temperature sensors for measuring hot water temperature: 

        Hot water inlet. 

        Hot water at different interim positions (3). 

        Hot water outlet.
Easy connection to the Base Service Unit, “TIUSB”. 

Cables and accessories, for normal operation. 

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

Required elements (Not included):

- TIUSB. Base Service Unit (Common for all available Heat Exchangers type "TI..B").

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.

This unit performs the following tasks:

    Heating the water.

    Pumping of hot water.

    Change in the direction of cold water flows.

    Cold and hot water measures.

Stainless steel tank (30  l), equipped with:

     Electric heating element (3000 W) with thermostat (70 °C), to heat the water.

    Temperature sensor (“J” type) to measure the water temperature.

    Level switch to control the water level in the tank.

    Stainless steel cover to avoid the contact with hot water. In this cover there is a hole that allows us to visualize the water level and also to stuff the tank.

    Draining water valve.

Centrifugal pump, range: 0 – 3  l/min.

Two flow meters, one for hot water and the other for cold water, range: 0.2 – 2  l/min.

Control valves for the cold and hot water.

Four ball valves that, depending on how we manipulate them, give us co-current or counter-current flux in the exchanger.

Two ball valves to control and drain the hot water of the base unit.

Pressure regulator to avoid the introduction of too much pressure in the exchangers, tared at 0.6 bar.

Four flexible tubes to connect with the different exchangers.

Electronic console:  

    Metallic box.

    Temperature sensors connectors.

    Digital display for the temperature sensors.
    Selector for temperature sensors.

    Level switch connector.

    Heating element connector.

    Heating element control (temperature control).

    Fan switch.

    Fan regulator.

    Stirrer switch.

    Pump connection.

    Pump switch.
Dimensions: Unit: 1500 x 700 x 320 mm approx. (59.05 x 27.55 x 12.60 inches approx.). Weight: 30 kg approx. (66.13 pounds approx.)
EXERCISES AND PRACTICAL POSSIBILITIES
1.- Global energy balance in the heat exchanger and the study of losses. 

2.- Exchanger effectiveness determination. NTU Method. 

3.- Study of the heat transfer under counter-current and co-current flow conditions. 

4.- Flow influence on the heat transfer. Reynolds number calculation.
Optional
TITCAB/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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