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Potential and Kinetic Energy

Introduction 
This report is a detailed look into the potential and kinetic energy of a flywheel, the kinetic energy store in a flywheel – the moment of inertia. Kinetic energy is a very important form of energy, this is the energy of motion. [footnoteRef:1]Kinetic energy is a scalar quantity; it does not have a direction. Unlike velocity, acceleration, force, and momentum, the kinetic energy of an object is completely described by magnitude alone. Kinetic and potential energy are different forms of energy which work together. [footnoteRef:2]Potential energy is stored and has the potential to do work, only when the potential is unleashed does potential energy convert or change into kinetic energy and produce motion. [footnoteRef:3]The flywheel is an energy storage device and is used to smooth energy fluctuations and make the energy flow intermittent more uniform, it uses the significant moment of inertia to store energy by rotation. The flywheels are situated so that they can transform the energy and create the function of movement. The aim of this exercise is to identify the physical principles and the relationship of engineering. To get the results required for this an experiment ‘Energy in a flywheel’ and writing up the findings with some research on similar experiments to validate the end results. The experiment procedure will look like Image 1 below.  [1:  www.physicsclassroom.com (Flywheel Kinetic Energy, n.d.) (Classroom, 2000)]  [2:  Kinetic Energy: The energy of motion (2007) ]  [3:  www.engineeeringtoolbox.com 
] 

[image: ] Image 1

Experimental Procedure
The experiment procedure involved using a plastic guide attached to the bottom of a weight hanger, then we let the weight hanger drop to travel a vertical drop of just under 290mm. After it drops we move the magnetic rule behind the weight hanger so it 0mm edge aligns with the plastic guide. We then add more gram’s masses until we reach total of 100g on the weight hanger. 
After this the stopwatch is used to measure how many seconds it took for the weight hanger to fall from her 280mm position to the 0mm position and back up to its maximum height (h2). This was done several times until there was a good average value for the time and height. 
The calculation used is PE (mgh1), the mg and the PE loss (adjusted) values. 
[footnoteRef:4]Kinetic Energy Kinetic energy in a flywheel can be expressed as  Ef = 1/2 I ω2                              (1)  [4:  www.engineeringtoolbox.com
] 

where 
Ef = flywheel kinetic energy (Nm, Joule, ft lb) 
I = moment of inertia (kg m2, lb ft2) 
ω = angular velocity (rad/s) (Flywheel Kinetic Energy, n.d.)
From this set up the falling time, acceleration, velocity and a/r values need to be calculated. 

Results

	 
	H1
	H2
	H3
	T1
	T2
	T3
	average H
	average T

	0.1
	24.2
	24.2
	24.2
	4.4
	4.3
	4.25
	24.2
	4.316666667

	0.2kg
	24.5
	25
	25
	3.2
	3
	2.9
	24.83333333
	3.033333333

	0.3kg
	25.3
	25.3
	25.7
	2.5
	2.5
	2.4
	25.43333333
	2.466666667

	0.4kg
	24
	25.3
	25.3
	2.2
	2.1
	2.3
	24.86666667
	2.2

	0.5kg
	24
	24.1
	24.2
	1.9
	1.9
	1.9
	24.1
	1.9




	PE
	G
	 
	PE loss
	PE loss adjusted
	Velocity m/s

	0.27
	9.81
	0.28
	0.037278
	5,448.55
	15.41666667

	0.55
	9.81
	0.28
	0.062784
	9,281.99
	10.83333333

	0.82
	9.81
	0.28
	0.076518
	11,440.97
	8.80952381

	1.1
	9.81
	0.28
	0.125568
	18,563.97
	7.857142857

	1.37
	9.81
	0.28
	0.191295
	27,906.11
	6.785714286



	acceleration
	 angular velocity rad/s
	#NAME?

	3.57142857
	2371.794872
	248.373777

	3.57142857
	1666.666667
	174.532925

	3.57142857
	1355.311355
	141.927873

	3.57142857
	1208.791209
	126.584319

	3.57142857
	1043.956044
	109.322821



Analysis 
The results that the experiment produced were very similar in every drop of the weight, they were extraordinarily consistent with each weight drop and turn of the flywheel. The calculations were done using the equations using to find the Kinetic energy and inertia. These results proved that the same weight would always provide the near identical results no matter how many times the experiment was conducted.

Conclusion
After performing the experiment, I have come to the conclusion that the same weight will produce the same kinetic energy and inertia results consistently. The results have shown me that if you need more kinetic energy that a bigger weight would be required. If more inertia is required a bigger flywheel would be essential.

Evaluation 
If I was to do the same experiment again I would change the variables and try it with a bigger weight to see what the outcome would be. I want to know if the bigger flywheel and weight would produce constant results. Also, it would be interesting to evaluate if the diameter of the cord made any difference to the results and how much potential energy is lost because of the cord.
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