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FLUID FRICTION IN PIPES UNIT, WITH HYDRAULICS BENCH (FME00)

TENDER SPECIFICATIONS
The “AFT” unit mainly consists of:  
    - Fluid Friction in Pipes Base Unit, “AFT-UB”:

        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.

        Six pipes of different diameter, material and roughness:

            Rough pipe (PVC). External diameter: 25 mm and internal diameter: 17 mm.

            Rough pipe (PVC). External diameter: 32 mm and internal diameter: 23 mm.

            Smooth pipe (PMMA). External diameter: 10 mm and internal diameter: 6.5 mm.

            Smooth pipe (PVC). External diameter: 20 mm and internal diameter: 16.5 mm.

            Smooth pipe (PVC). External diameter: 32 mm and internal diameter: 26.5 mm.

            Smooth pipe (PMMA). External diameter: 25 mm and internal diameter: 17 mm with measuring elements.

        Types of valves:

            Angle-seat valve. Internal diameter: 20 mm.

            Gate valve. Internal diameter: 20 mm.

            Diaphragm valve. Internal diameter: 20 mm.

            Ball valve. Internal diameter: 20 mm.

        Types of couplings:

            In-line strainer. Internal diameter: 20 mm.

            Sudden widening. Its section changes from 25 mm to 40 mm.

            Sudden contraction. Its section changes from 40 mm to 25 mm.

            90° elbow. Internal diameter: 20 mm.

            “T” junction. Internal diameter: 20 mm.

            45° elbow. Internal diameter: 20 mm.

            45° “T” junction. Internal diameter: 20 mm.

            Symmetrical “Y” branch. Internal diameter of each pipe: 20 mm.

            Double 90° elbow. Internal diameter: 20 mm.

        Special couplings (PMMA):

            Pitot tube. Length: 30 mm, external diameter: 4 mm and internal diameter: 2.5 mm.

            Venturi tube. Length: 180 mm, larger section: 32 mm and smaller section: 20 mm.

            Diaphragm with measuring plate. Larger diameter: 25 mm and smaller diameter: 20 mm.

The unit includes several ball valves to conduct the water flow through a certain pipe of the circuit and a regulation valve to regulate the flow that runs through such pipe.

        Thirty four pressure tappings with quick action connections.

        Two water manometers, range: 0 – 1000 mm.

        Two Bourdon manometers, range: 0 – 2.5 bar.

    - Flowmeter 600–6000 l/min, “C-F6000”.

    - Hydraulics Bench, “FME00”:

        Mobile hydraulic bench, made of fibreglass reinforced polyester, and mounted on wheels for its mobility.

        Centrifugal pump, 0.37 kW, 30 – 80  l/min, at 20.1 – 12.8 m.

        Sump tank, capacity: 165  l. Small channel, capacity: 8  l.

        Flow measurement: volumetric tank gauged from 0 to 7  l for low flow values and from 0 to 40  l for high flow values.

        Control valve to regulate the flow.

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.

Additional recommended elements (Not included):

    - FME-DFM. Digital Flow Meter.
- Dimensions: 3550 x 850 x 1380 mm approx. (139,76 x 33,46 x 54.33 inches approx).  - Weight: 350 kg approx. (771,62 pounds approx).
EXERCISES AND PRACTICAL POSSIBILITIES
Obtaining pressure drops in different types of pipes: 
1.-Determination of pressure loss due to friction in a rough pipe with an internal diameter of 17 mm.

2.-Determination of pressure loss due to friction in a rough pipe with an internal diameter of 23 mm.

3.-Determination of pressure loss due to friction in a smooth pipe with an internal diameter of 6.5 mm.

4.-Determination of pressure loss due to friction in a smooth pipe with an internal diameter of 16.5 mm.

5.-Determination of pressure loss due to friction in a smooth pipe with an internal diameter of 26.5 mm.

Comparison of the different parameters that affect pressure drops: 

6.-Study of the influence of the diameter in the pressure loss due to friction in rough pipes. 

7.-Study of the influence of the diameter in the pressure loss due to friction in smooth pipes. 

8.-Study of the influence of the roughness in the pressure loss.

9.-Determination of the friction coefficient in a rough pipe with an internal diameter of 17 mm. 

Calculation of the friction coefficient in different types of pipes:

10.-Determination of the friction coefficient in a rough pipe with an internal diameter of 23 mm.

11.-Determination of the friction coefficient in a smooth pipe with an internal diameter of 6.5 mm.

12.-Determination of the friction coefficient in a smooth pipe with an internal diameter of 16.5 mm.

13.-Determination of the friction coefficient in a smooth pipe with an internal diameter of 26.5 mm.

Influence of different parameters in the friction coefficient: 

14.-Study of the influence of the diameter in the friction coefficient in rough pipes.

15.-Study of the influence of the diameter in the friction coefficient in smooth pipes.

16.-Comparison of the friction coefficient in smooth and rough pipes. 

Obtaining the pressure drop in different types of valves: 

17.-Determination of pressure loss in an angle-seat valve.

18.-Determination of pressure loss in a gate valve.

19.-Determination of pressure loss in a diaphragm valve.

20.-Determination of pressure loss in a ball valve. 

Comparison between different types of valves: 

21.-Comparison of pressure loss in different types of valves.
Obtaining the pressure drop in different types of fittings: 

22.-Determination of pressure loss in an in-line strainer.  

23.-Determination of pressure loss in a 90° elbow.

24.-Determination of pressure loss in a double 90° elbow.

25.-Determination of pressure loss in a 45° elbow.

26.-Determination of pressure loss in a 45° “T”.

27.-Determination of pressure loss in an inclined T.

28.-Determination of pressure loss in a symmetrical “Y” branch.

29.-Determination of pressure loss in a narrowing. 

30.-Determination of pressure loss in a gradual widening.

31.-Determination of pressure loss in a diaphragm.

32.-Comparison of pressure loss in the different fittings. 

Flow measurement through different systems: 

33.-Measurement of the flow with the Venturi tube.

34.-Determination of the discharge coefficient, Cd, in the Venturi tube.

35.-Measurement of the flow with the Pitot tube.

36.-Determination of the discharge coefficient, Cd, in the Pitot tube.

37.-Comparison between the flow measured in the Venturi and Pitot tubes.

Additional practical possibilities:

38.-Study of the relationship between pressure losses due to fluid friction and the water flow rate.

39.-Determining the relationship between the pipe friction coefficients and Reynolds number for flow through a pipe with roughened bore.

40.-Determining of the resistance coefficients for bends, enlargements and contractions.

41.-Determining of characteristic curves of valves and fittings.
Optional
AFT/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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