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Viscosity
The aim of the experiment:
- determine the coefficient of viscosity for different liquids.
Theoretical part:

When a metal ball falls into a liquid, its velocity becomes constant after a
short period. In this case, the algebraic sum of the forces acting on the ball
will be equal to zero, and these forces are its weight (Gravity force) and its
downward direction, symbol Fg, an upward buoyant force Fg (Archimedes’
Principle) and the force obstructing the movement which result from the
viscosity of the liquid (viscous force, Fv) also in the upward direction since it
opposes the downward motion of the sphere. This state of equilibrium can be
expressed with the following equation:

Fg=Fs+Fv
YFy=0
Fg—Fe—Fv=0...(1)
e |f we assumed that:
r = radius of sphere (m)
ps = density of sphere (ball) (Kg/m?)
pL = density of liquid (Kg/m?3)
g = gravitational acceleration (m/s?)

v = velocity of sphere (m/s)
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e Then
Fg=mg=ps Vs g,
Mms=psVs, Vs=4/3 s , Vs = volume of sphere

Fg=4/3ﬂr3psg

Fo=4/3mr:pLg

If we assumed that n is the coefficient of viscosity, then according to stoke’s
law:

Fv=6nnrv

By substitute the values of Fg, Fg, Fv into equation (1):

4Brapsg)—(4B3rapLy)—Gnarv)=0 +4/3ar
rPpsg-r’pLg=92nv
r’g(ps-pL)=92nv

n=[2r’g(ps-p.)/9v] ,v=LJI

Where:

n = coefficient of viscosity (Pa. S)
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Equipment:

Graduated glass cylinder
Stopwatch

Steel balls

Hydrometer

Procedure of the experiment:
1. Each tube is filled with a specific liquid (oil, water).

2. Two balls of different diameters are used for each liquid, if possible, the
time required for the ball to travel a vertical distance from the liquid is
measured. In addition, the level lines marked on the tube are used.

3. A hydrometer is used to measure the relative density of a liquid.
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Results and conclusions:

For oil:

D mm T sec V s M (Pas)
For water:

D mm T sec V mis M (Pas)
Discussion:

1. Define the viscosity and mention its types and units.
2. What are Stoke's law of viscosity and Newton's law of viscosity?

3. What is the effect of temperature on viscosity?




