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ABSTRACT: Viscosity is a property of a liquid and is defined as the resistance of a liquid to flow. The purpose of this
experiment is to determine the viscosity with varying temperature of the liquids. A redwood viscometer is used to
measure the flow of eight different liquids including engine oil, sunflower oil, soybean oil, glycerol, thermic fluid (Hy-
therm), coconut oil, water and ghee. Kinematic viscosity is determined by redwood viscometer with help of its
constants. The viscosity of each liquid found at temperature 50, 55, 60, 65, 70, 75 and 80 °C. The liquid samples taken
such a way in that some are highly sticky liquids, some are low sticky.
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I INTRODUCTION

The viscosity of a fluid is measure of its resistance to gradual deformation by shear stress or tensile stress. For liquids,
it corresponds to the informal concept of thickness. For example engine oil has much higher viscosity than water.
Viscosity is a property arising from collisions between neighboring particles in a fluid that are moving at different
velocities. When the fluid is forced through a tube, the particles which comprise the fluid generally move more quickly
near the tubes axis and more slowly near its wall; therefore some stress (such as a pressure difference between the two
ends of the tube), is needed to overcome the friction between particle layers and keep the fluid moving. For the same
velocity pattern, the stress required is proportional to the fluid’s viscosity. A fluid has no resistance to shear stress is
known as an ideal fluid. Zero viscosity is observes only at low temperature, in super fluids. Otherwise all fluids have
positive viscosity, and are technically said to be viscous or viscid fluid. Fluid flow plays a very important part in the
processing of materials. Most processes are based on the use of fluids either as raw materials, reagents, or heat transfer
media.

A liquid in a state of steady flow on a surface may be supposed to consist of series of parallel layers moving one above
the other. If any two layers of liquid moves with different velocities, the top layer moves faster than next layer due to
viscous drag. If viscosity of oil is too low, then a liquid oil film can’t be maintained between two moving parts or
sliding surfaces and consequently excessive wear and tear will take place, on other hand if viscosity is too high it will
results in excessive friction.

The redwood viscometer is used to determine the kinematic viscosities (unit centi-stokes) of different liquids like
engine oil, glycerol, sunflower oil, soybean oil, coconut oil, thermic fluid, water and ghee at different temperatures and
found the viscosities and relations between temperature and kinematic viscosity.

1. BACKGROUND OF EXPERIMENTATION

The experiment is carried out on Redwood Viscometer to analyze viscosity of different liquids at different
temperatures. The redwood viscometer consists of vertical cylindrical oil cup with an orifice in the centre of its base.
The orifice can be closed by a metal ball. A hook pointing upward serves as a guide mark for filling the oil. The
cylindrical cup is surrounded by the water bath. The water bath maintains the temperature of the oil to be tested at
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constant temperature. The oil is heated by heating the water bath by means of an immersed electric heater in the water
bath; the provision is made for stirring the water, to maintain the uniform temperature in the water bath and to place the
thermometer record temperature of oil. The cylinder is 47.625mm in diameter and 88.90mm deep. The orifice is
1.70mm in diameter and 12mm in length, this viscometer is used to determine the kinematic viscosity of the oil. From
the kinematic viscosity the dynamic viscosity is determined.

Procedure:

Clean the cylindrical oil cup and ensure the orifice tube is free from dirt.

Close the orifice with ball valve.

Place the 50 ml kohlrausch flask below the opening of the Orifice.

Fill the oil in the cylindrical oil cup up to the mark in the cup.

Fill the water in the water bath.

Insert the thermometers in their respective places to measure the oil and water bath temperatures.

Heat the by heating the water bath, Stirred the water bath and maintain the uniform temperature.

At particular temperature lift the ball valve and collect the oil in the 50 ml flask and note the time taken in
seconds for the collecting 50 ml of oil. A stop watch is used measure the time taken. This time is called
Redwood seconds.

9. Increase the temperature and repeat the procedure ‘8’ and note down the Redwood seconds for different
temperatures.

Nk~ wWNE

Viscosity Calculation:-
To calculate the kinematic viscosity the following formula is used, Kinematic viscosity, y = (Axt) — (%)

Where,

» =Kinematic viscosity in centi-stokes

A = Viscometer constant which can be determine by equipment
B = Coefficient of kinetic energy, and

t = Time of flow in seconds

The following picture shows the experimental set up model’s cross section, in that thermometer, heater, water bath,
testing liquid, 50 ml flask etc.
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Fig 1. Pictorial view of Redwood Viscometer Setup
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The following table shows the constants of Redwood Viscometer from these values the kinematic viscosity calculations
can be easily done. There are two different constants those are depends on time of filling the 50 ml liquid in flask.

Table 1: Redwood Viscometer Constants

Sr. No. Time of Flow (t in seconds) A B
1 Up to 100 0.0026 1.72
2 Above 100 0.00247 0.5

OBSERVATIONS

The following observations of time taken to fill 50 ml flask where found at the time of performing the experimentation
those are as follows,

Table 2: Relation between Temperature and Redwood time (in seconds)

Sr. Temp Engine | Glycerol | Sunflower | Soybean Coconut Thermic Water Ghee
Oil Oil Oil Oil Fluid

1 50 °C 640 532 441 290 410 155 55 463
2 55°C 525 468 323 230 291 142 53 347
3 60°C 325 330 221 190 295 110 50 236
4 65°C 250 235 165 160 155 101 46 182
5 70°C 135 118 107 120 118 90 43 129
6 75°C 85 81 72 89 70 86 41 99
7 80°C 72 70 67 78 63 80 39 75

V. RESULTS & DISCUSSIONS

The following table shows the results of redwood viscometer, the engine oil, glycerol, sunflower oil, coconut oil and
ghee are having higher kinematic viscosity than soybean oil, thermic fluid and water.

Table 3: Relation between Temperature and Kinematic Viscosity (in centi stokes)

Sr. Temp Engine | Glycerol | Sunflower | Soybean Coconut Thermic Water Ghee
QOil Oil Oil Oil Fluid
1 50 °C 1.5800 1.3131 1.0881 0.7145 1.0114 0.3796 0.1117 1.1425
2 55°C 1.2958 1.1548 0.7962 0.5659 0.7170 0.3472 0.1053 0.8556
3 60°C 0.8012 0.8135 0.5436 0.4666 0.5039 0.2671 0.0956 0.5808
4 65°C 0.6155 0.5783 0.4045 0.3920 0.3796 0.2445 0.0822 0.4467
5 70°C 0.3297 0.2872 0.2596 0.2922 0.2872 0.2148 0.0718 0.3147
6 75°C 0.2000 0.1893 0.1633 0.2120 0.1574 0.2036 0.0646 0.2394
7 80°C 0.1633 0.1574 0.1485 0.1807 0.1364 0.1865 0.0572 0.1785

The following graph shows the relation between kinematic viscosity and temperature of different liquids so from this
graph one can easily understand.
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Temperature VS Kinematic Viscosity
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Fig.2 Graphical representation of Temperature and Kinematic Viscosity

The viscosity of all liquids tested was found to be dependent on the temperature of the liquids. As the temperature of
the liquid rises, our experiment (redwood viscometer) showed that viscosity of the liquids goes down. As the
temperature of the liquid goes down, the viscosity of the liquids goes up.

V. CONCLUSION

Accurate measurements of viscosity are essential in engineering calculations and design of equipment that move
liquids, such as pumps, pipes and valves. My experiment shows that effect of temperature on a liquid's viscosity must
be taken into account in the design calculations.

It is observed that kinematic viscosity of all liquids decreases as temperature of liquids increases and vice versa. This
is due to temperature rise of molecules of which causes decrease in cohesive forces of the molecules. Viscosity varies
with material, the viscosity of simple liquids decreases with increasing temperature and increases under very high
pressures.
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