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Viscosity is the measure of resistance to deformation at a specific rate for fluid.

Viscosity is equal to product of pressure and time. The general unit of it is

Pascal*seconds. (Pa.s) The objective is measuring the viscosity of Newtonian fluids.
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To conclude, the definition of viscosity and measurement techniques of viscosity are mentioned.

Manufacturing of a rotational viscometer has been made and viscosity data have been taken by the

device. By using a current sensor and a voltage sensor, current and voltage data are taken. By taking

these data, electrical power of the system is acquired by the multiplication of current, voltage and

motor efficiency which is calculated by MATLAB code. By using an IR sensor, revolution per

minute(rpm) of DC motor has been ready to use for viscosity calculation.

Viscosity remains constant at Newtonian fluids

independently on shear stress applied on. Viscosity

does not remain constant and is dependent on shear

stress applied for the fluids which do not follow

Newton’s laws, are called as non-Newtonian fluids.

Here, it will be dealt with Newtonian fluids such as

water and glycerin.
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Table shows the advantages and disadvantages of different viscometer types.

Rotational viscometer is chosen since it gives accurate results for both Newtonian

and non-Newtonian fluids.

Viscosity comparison between actual data

and calculated data is shown on the graph. As

it is observed, this dataset is precise and

accurate for gear oils.

Name of the Product: Viscosity Measuring Device

Purpose: Measuring the viscosity of Newtonian fluids 

Expectations: Making viscosity measurements

accurately and precisely as much as possible for

Newtonian fluids

Main Components of Product: Spindle (Inner 

Cylinder), Beaker (Outer Cylinder), Platform

Sub-Components of Product: DC Motor, Motor

holder, Arduino Uno, Arduino Shield, Motor Driver, IR

Sensor, Current Sensor, Voltage Sensor
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Physical setup is completed. After that, sensor connections and motor connections are done in order

to take data from the physical setup. Arduino connection diagram is completed by wokwi.com web site.
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Figure.1 – Shear Stress vs Shear Rate

Table.1 – Advantages & Disadvantages of Viscometer Types

Table.2 – Nomenclature Table

Table.3 – Table of Costs

Figure.2 – Final Design

Figure.4 – Physical Setup Figure.5 – Cable Connections
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Castrol 1555-68 Viscosity Comparison
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Figure.3 – Viscosity Comparison


