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1. [bookmark: _Toc180138463]Introduction 
The aim of this assignment is to show how energy is stored and maintained within a flywheel, flywheels have an abundance of applications in both motorsport and industrial scenarios, their purpose is to save rotational energy, they use gyroscopic forces to keep themselves spinning. In an automotive application, they make the forces of the engine smoother to ensure better power delivery through the transmission and therefore to the wheels. The experiment shows the extent of the energy conserved within a small flywheel, the experiment involves using different weight levels, dropped from the same height to preserve energy, generally the more weight you add, the more energy is conserved. The experiment conducted provided similar results which will be explained further in this essay, however, there is another factor which is time, the smaller the mass, the faster it moves however it delivers the power less smoothly than a heavier one.


2.  Experimental procedure
The experiment is started by setting up all the equipment which involves bolting the flywheel to the frame and setting up the wire and the weights, then the ruler is set up in order to measure the initial height where its 0mm edge aligns with a plastic guide and then the secondary height after the flywheel has pulled the weight through its rotational cycle, from this information we can calculate the velocity, acceleration, falling time and then the energy lost by working out the difference between the two heights. A plastic guide was fitted to the bottom of the Weight Hanger, which allowed the bottom of the Weight Hanger to travel through a vertical drop to 280mm which was measured prior to the start of the experiment. The Weight Hanger will fall to the bottom of its travel, then the ruler is placed into position, 90g masses are then added to equal a total weight of 100g on the weight hanger. The flywheel is slowly turned to raise the Weight Hanger until the bottom weight hanger reaches 280mm on the rule once this is in position the experiment is ready to take place. A stopwatch is used to measure the number of seconds it takes for the Weight Hanger to fall from 280mm to the 0mm position and back to its maximum height, this was repeated several times until an average value for the time and height was recorded. 
From the results table the acceleration can also be calculated for more areas to improve accuracy. From the setup information there is lots of data such as the mass of the flywheel is 330 grams. For the experiment there is mention of a Bearing Block which can help to lock or ‘brake’ the flywheel shaft in position, this could have been useful when carrying out this experiment however, this was not used in this particular experiment despite more tests with different resistances being more accurate, a baseline experiment was conducted with no resistance added on top of the weights.
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The images above show proof of the experiment being carried out by a group of students
3. results
	Experiment number
	Weight (Kg)
	Initial height (m)
	Final height (m)
	Time (s)

	1
	0.1
	0.28
	0.236
	4.34

	2
	0.1
	0.28
	0.237
	4.21

	3
	0.1
	0.28
	0.237
	3.93

	1
	0.2
	0.28
	0.251
	3.02

	2
	0.2
	0.28
	0.250
	2.72

	3
	0.2
	0.28
	0.251
	2.97

	1
	0.3
	0.28
	0.251
	2.34

	2
	0.3
	0.28
	0.253
	2.48

	3
	0.3
	0.28
	0.254
	2.57

	1
	0.4
	0.28
	0.250
	2.29

	2
	0.4
	0.28
	0.251
	2.01

	3
	0.4
	0.28
	0.249
	2.20

	1
	0.5
	0.28
	0.240
	2.01

	2
	0.5
	0.28
	0.245
	1.86

	3
	0.5
	0.28
	0.235
	2.11


This is a table to show the raw data that has been collected during this experiment. Each weight was repeated 3 times to ensure that the data had accuracy and reliability allowing it to possibly be repeated in the future. 
4. Analysis
The more weight added to the flywheel the less time it took to reach the final height where the data is recorded, 
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Shown above is a comparative graph of all the data which I calculated, all the figures are very linear which proves that the experiment is all relative to each other for example as the mass increases, the potential energy also increases despite the initial height remaining the same. The loss in potential energy is relative to the initial potential energy however as the mass.
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This is a graph to show the weight increase compared to the second's decrease. You can clearly see how as the blue line goes up which represents the weight the orange line goes down which represents the time. When this is compared against the results table, surprisingly the distance which it rises on the return does not change much throughout the whole experiment, this is a better comparison to show the relative energy stored and how little energy is lost despite such a big change in the time taken. To continue this point, in a motorsport scenario a lighter flywheel will rotate and rev the engine faster than a heavier one, applying this to the experiment would imply that the flywheel will spin faster with certain loads despite the flywheel itself remaining the same diameter and weight.



5. Conclusion
To conclude, after the thorough conduction of this experiment the more weight added that was added to the string, the faster the flywheel spins and the less time it takes to return to almost its initial position. For example, from the raw data it is clearly shown the number of seconds significantly decreased from when there was only 0.1kg on the string and 0.5kg. This was a decrease of over 2 seconds. 
6. Evaluation
To make this experiment perfect there would need to be more accurate ways of measuring the distance as well as more reliable string which would not stretch over time, this would allow for more accurate results and more consistent and repeatable results and ensure maximum accuracy
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