FLUID FLOW IN TUBES 

AIM:
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The aim of this experiment is to determine the coefficient of viscosity of water by measuring the rate of flow of water though a capillary tube.

THEORY:

The apparatus shown in the diagram may be used to determine the viscosity of a liquid such as water. The water flows from a constant head apparatus through a horizontal capillary tube and is then collected by a beaker; the time for a given volume to be collected is measured. The pressure difference between the two ends of the capillary tube (p) is hg where  is the density of the liquid. The internal diameter of the capillary tube is measured with a travelling microscope. It is important that the temperature of the water is measured and that the water only drips from the free end of the tube, since in the rigorous proof of the formula the water is assumed to have no residual kinetic energy. Laminar flow must also be assumed.

YOU WILL NEED:

A constant head apparatus, a capillary tube, two retort stands etc., a measuring cylinder, a stopwatch, a ruler, a traveling microscope and a thermometer.

WHAT TO DO:

Set up the apparatus as shown with the capillary tube horizontal.


Measure the pressure head (h) and the water flow rate (V) in m3s-1.

Vary the height (h) to give a series of flow rates. Record the temperature of the water.

Measure the length of the capillary tube (L) with a ruler and its internal diameter (2a) with the travelling microscope. 

ANALYSIS AND CONCLUSION:

Volume per second (V) = pa4/8L = (hga4)/8L       
Plot a graph of the flow rate against h and hence calculate the viscosity of water ().

The gradient of the graph (rate of flow(V)/height(h)) = V/h = ga4/8L
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