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LAMINAR/VISCOUS FLOW HEAT TRANSFER UNIT

TENDER SPECIFICATIONS

Bench-top unit.

Anodized aluminum structure and panels of painted steel.

Main metallic elements of stainless steel. 

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

Concentric tubes heat exchanger with hot oil flowing through the internal tube and cold water flowing through the ring-shaped area.


Exchanger length = 0.92 m.


Internal tube: 


Internal diameter: Dint = 10 x 10-3 m. = 10 mm.


External diameter: Dext = 12 x 10-3 m. = 12 mm.


Heat transfer internal area: Ah = 0.0289 m2.


Heat transfer external area: Ac = 0.0347 m2.


External tube:


Internal diameter: Dint,h = 16 x 10-3 m. = 16 mm.


External diameter: Dext,h = 18 x 10-3 m. = 18 mm.

Heating tank made of stainless steel with a capacity of 6  l., with heating element.

Circulation pump for the hot oil.

3 Regulation valves to control the cold water flow and hot oil flow and the bypass flow of the pump. 

4 Ball valves to fix a co-current or counter-current flow.

Oil flow meter.

Water flow meter.

7 “J” type temperature sensors to measure the temperature of the water, the oil and the wall at several points along the exchanger.

Bottle of Mobiltherm 605 oil for heat transfer. 

Electronic console:


Metallic box.


Connectors for the temperature sensors.


Digital display for temperature sensors.


Sensor selector for temperature sensors.


Pump controller.


Heating element regulator.


Digital display for heating element control.

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.
Dimensions: Unit: 1000 x 770 x 670 mm. approx. (39.37 x 30.31 x 26.37 inches approx.).     Weight: 80 Kg. approx. (176 pounds approx.).


 Electronic console: 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.-
Demonstration of a concentric tube heat exchanger with co-current and counter-current flow in laminar/viscous flow.

2.-
Energy balance of the heat exchanger.

3.-
Determination of surface heat transfer coefficients on the oil and water sides and determination of the overall heat transfer coefficient.

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

5.-
Relationship between Nusselt Number and Graetz Number for Reynolds Numbers up to 1400.
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