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FLOW BOILING DEMONSTRATION UNIT

TENDER SPECIFICATIONS

Anodized aluminium structure and panels in painted steel. Main metallic elements in stainless steel. 

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

Experiment visualisation tube of 1500 mm. length composed by two glass concentric tubes.

Refrigerant control valve. It is needed for regulating the refrigerant flow during the experiment.

Condensing chamber: high resistance borosilicate cylinder; internal diameter of 90 mm., external of 100 mm. and 300 mm. length.

Security valve, placed on the top of the condensing chamber. It is needed to avoid overpressures. It also can be used to the refrigerant charge.

Condensate coil, formed by a nickel-plated copper tube with a superficial area of 0.043 m2.

Thermostatic bath, that heats the water that flows by the experimental tube periphery. It includes a heating resistance of 600W.

Centrifugal pump for hot water impulsion.

Water control valve. It is placed on the water conduction line and it regulates the water flow that enters in the condensate coil.

Water jet pump for extracting the air and controlling the refrigerant pressure.

8 Temperature sensors “J” type, distributed along the process to know the heat transfers occurred.

Pressure meter, range: from -1 to 3 bar, to know the experiment pressure.

Drain and security valve. If a high pressure in the condensing chamber is produced, the valve acts at the selected pressure.

This unit has been designed for using SES36 refrigerant gas, free of CFC´s, compatible with the Environment.

The unit incorporates wheels for mobility.

Electronic console:

Metallic box.

Temperature sensors connections. Digital display for temperature sensors. Selector for temperature sensors.

Pump switch.

Cables and Accessories, for normal operation.

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

Unit= Dimensions: 750 x 700 x 2100 mm. approx. (29.52 x 27.55 x 82.67 inches approx.) Weight: 70 Kg. approx. (154.32 pounds approx.).
Electronic console= Dimensions: 490 x 330 x 310 mm. approx. (19.29 x 12.99 x 12.20 inches approx.).     Weight: 10 Kg. approx. (22 pounds approx.).

EXERCISES AND PRACTICAL POSSIBILITIES

1.-
Visual demonstration of the different types of boiling flow.

2.-
Relationship between pressure and temperature.

3.-
Film condensation.

4.-
Observation of:


Single-phase liquid flow.


Sub-cooled boiling.


Bubbly flow.


Slug regime.


Annular flow.


Film boiling.


Drop flow (mist).


Single-phase vapour flow.

5.-
Demonstration of a heating process accompanied by vapour formation within a tube, including:


Circulation promoted by natural convection.


Nucleation in sub-cooled and saturated liquid.


Convective heat transfer to sub-cooled liquid.


Slugging. 


Droplet entrainment.


Annular flow.


Complete dry out to superheated vapour.

6.-
Demonstration of effect of air in condensers.

7.-
Demonstration of two phase flow with increasing vapour content.

8.-
Effect of flow rate on the evaporation process.

9.-
Effect of temperature on the evaporation process.

10.-
Effect of pressure on the evaporation process.
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