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1.0.  Introduction.
 
The primary aim of this experiment is to discover the potential and kinetic energy of a flywheel by considering the effect of a varied load, which will be subsequently  released and allowed to travel a linear distance of 280mm. 

Upon successful calculation of  figures for Kinetic energy and Potential energy, an interrogation of all findings shall be conducted to establish discrepancies in the formula “” by evaluation and consideration of factors contributing to potential energy loss during the experiment. 

Information gathered during the experiment allows  calculation  of  a  nominal average for Inertia. Whilst considering our values of Torque and acceleration, it is possible to create a scatter diagram on Microsoft Excel. By considering the gradient of the graph, it is possible to calculate a average value of Inertia.

Whilst considering the results generated, an investigation in to potential correlation between contributing factors regarding potential energy loss shall be conducted.


Potential Energy (PE) – “The Potential energy of a body is the energy it possesses due to its position in a gravitational field, i.e to its height above the ground (or any convenient reference level.) If a body of mass is lifted through a vertical distance of  meters above the ground, work is done because the body is being lifted against the gravitational force which acts on the body”( (Zammit, 1987).

Kinetic Energy (KE) – “The kinetic energy of a body is the energy it possesses due to its velocity. This energy can be made available to do work against a resistance if the body is brought to rest. Work is the process by which energy is transferred to a body, and the energy thus gained by the body could be in the form of either potential energy or kinetic energy” (Zammit, 1987).






















2.0. Experimental Procedure.
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Figure 1: Experiment Apparatus.
(Created : UWTSD, 2020).

Collect correct equipment, this includes the weight hanger, magnetic ruler, The flywheel, bearing block and the work panel.

1. Affix the bearing block and flywheel into the sixth hole from the right off the work panel.

2. Once the bearing block is secured into the work panel, attach and ensure the weight hanger is attached and is allowed to travel through a vertical drop of 280mm, (Cord length was accurate prior to experiment commencing).

3. Once you have allowed the weight hanger to descend 280mm vertically, attach the magnetic ruler onto the work panel behind the weight hanger, and ensure the rulers 0mm edge aligns with the plastic guide, see figure 1.

4. Increase the weight on the weight hanger to 100g, by adding 9 x 10g masses onto the suspending hanger.

5. Once this is complete, begin to continuously rotate the flywheel (Anti-clockwise or clockwise, this will not affect the experiment) until the bottom of the suspending weight is parallel with 280mm on the magnetic ruler.
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Figure 2 : Experiment Diagram. 
(Created : AutoCAD, 2020).

6. Designate 3 members of the group who are each responsible for timing, a member of the group who is responsible for releasing the flywheel and another individual who is responsible for ensuring the weight hanger is continuously parallel with the magnetic ruler after every test is completed. 

7. Using the 3 stopwatches, measure how many seconds it takes the weight hanger to fully descend from its beginning height (h) of 280mm to its 0mm position and back up to its maximum height (h²).

8. Using the information gained from the above experiment,  calculate the Potential energy of the component () and the value of potential energy lost.

9. It was then possible to  calculate the falling time, acceleration, (), Velocity and a/r value, which is displayed on a graph on Microsoft excel.

10. Post completion of our graph, it was possible to  use  the formula “” to calculate the gradient of the line on our graph, which will give us a consistent average value of Inertia for the experiment (TecQuipment, 2012).






3.0. Results.
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Table 1: Raw Data Results.
(Created : Microsoft Excel, 2020).

Post completion of the experimental procedure, it was possible to prove the theory that whilst the mass on the weight hanger increased, the time for the weight hanger to descend vertically 280mm became less and the Potential Energy lost increased throughout the process. Whilst considering this, it also became knowledge that whilst increasing the weight on the weight hanger and releasing its kinetic  energy (By allowing the flywheel to rotate) it was possible to prove that whilst increasing the weight on the weight pulley, the amount of Kinetic Energy in the flywheel also increased.





























4.0. Analysis.
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Table 2: Experiment Results.
(Created : Microsoft Excel, 2020).
Post the experimental procedure, whilst considering the results gathered from the experiment, it became evident that there was a clear discrepancy with regards to our findings for h2.

During the initial experimental procedure, three recordings of the time to descend and ascend and the height for h2 were recorded. This proses was continued until a average of the timings was recorded, prior to moving onto the next weight and continuing this procedure. Whilst considering the results outputted, it was evident the primary source of the errors were due to man mad error (Slight variety with regards to the starting point, potentially a member of the groups timings were slightly out). 
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Table 3: Sporadic H2 Results.
(Created : Microsoft Excel, 2020).

Based upon this, it was imperative to re evaluate our experimental procedure, by only recording one measurement for height (h2) and one recording with regards to the time taken for the weight pulley to ascend and descend 280mm vertically. Our results were as the following:


	Weight.
	Time to ascend and descend (s).
	Height (H2)

	0.1kg
	4.12s.
	2.43.

	0.2kg
	2.93s.
	2.52.

	0.3Kg
	2.12s.
	2.55

	0.4Kg
	2.05s.
	2.45 (Wobble) / 2.51

	0.5Kg
	1.76s.
	2.33 (Large Wobble) / 2.45



Table 4: Second Experiment Results.
(Created : Microsoft Word, 2020).

Whilst adopting the new experimental procedure, it became evident the calculations recorded were more accurate. This process eliminated the original issue and it was possible to identify a pattern when reading the H2 results.

Whilst considering the results gained from the second experimental procedure, it became possible to calculate a average value for inertia throughout the experiment. This was possible by plotting a  against    scatter diagram on Microsoft excel. By creating a tangent line on the graph produced by the results gathered, it became apparent that the gradient of the line will represent the average value of inertia throughout the experiment.
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Figure 3: Calculating Inertia.
(Created : Microsoft Excel, 2020).

Whilst considering the tangent line produced from our calculations, by using the general chart equation “” it was possible to calculate the value of inertia through the flywheel. Upon interrogation it became apparent we had a average Inertia value of 0.0019 throughout our experiment, see figure 3. 













5.0. Conclusion.

Upon successful calculation of figures for Kinetic and Potential energy, it became apparent there were clear discrepancies with regards to the equation”, as the  figures calculated  for kinetic energy were smaller than that of our Potential Energy. Whilst considering this, I came to the conclusion that energy was lost due to mechanical losses such as drag and friction within the baring housing. (Gurumurthy, 2013).

Whilst considering other areas of potential energy transfer, it is important to consider potential frictional losses within the flywheel, as the flywheel will lose energy after every rotation it makes. Therefore if a third experiment was to be conducted, it would be imperative to consider the number of rotations the flywheel makes in correlation to the weight on the weight hanger. Using the below formula, it would be possible to calculate the energy lost per revolution due to friction. (Gibbs, 2013).





It is also important to consider potential energy loss due to wind resistance. Whilst considering this, it became knowledge that whilst increasing the mass on the weight pulley the gravitational force of the component will increase, however it is possible to assume that the energy lost due to wind resistance is equal throughout the experiment at all weights. It is possible to assume this as the shape of the descending object will not be manipulated throughout the experiment, “the air resistance is not affected by mass (instead it's affected by shape, size and air density)”, (JBHFLAM, 2014) Therefore, it is essential to appreciate we are losing minimal energy due to the wind resistance created once we allow the weight pulley to descend but can also confirm that the quantity of energy wasted should not vary when increasing the mass on the weight pulley. This is important as we can assume the kinetic energy lost is consistent throughout. 


Whilst considering the calculated results, it became apparent there was a correlation with regards to our Potential Energy lost during each experiment. Whilst analyzing the data from the experiment, it became knowledge that as the mass on the weight hanger increased, the potential energy lost also increased. Upon research, it has been found that the gravitational potential energy of an object depends on its height above the ground and its mass. 












[bookmark: _GoBack]
6.0. Evaluation

Whilst considering the results calculated from our experiment, it is imperative we consider man made error which could potentially cause discrepancies in the final calculations recorded from the experiment. 

One area which highlighted particular discrepancies with regards to our final readings was H2. Whilst considering the initial experimental procedure, it stated that only one individual was given the responsibility of reading the final height of the weight pulley. Unless the angle of which the individual who was reading the final height is perfect, we must consider the potential risk of inaccurate reading from the technician. To potentially resolve this issue, it is possible to incorporate a slow motion camera into the experimental procedure. This would allow the technician who’s responsible for calculating the final height of the weight pulley to re-watch the ascending weight and to come to a calculated decision with regard to the final height of the weight pulley against the magnetic ruler.

Also, the initial experimental procedure does not clarify that technicians must weigh all 10g weights individually  to avoid any potential discrepancies. Whilst introducing this procedure, it would be possible to consider if each individual weight is within a weight tolerance before commencing the experiment. By introducing this proses to the initial experimental procedure, it would be possible to minimalize potential discrepancies in calculations gathered from the experiment.
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Figure 4 : 10g Weight.
(Created : UWTSD, 2020).





7.0. Further work.

If a third experiment was to be conducted, to increase the validity of the calculations we received it would be necessary to advance and change the experimental procedure. Whilst considering the results calculated for Kinetic Energy and the research conducted above, it would be imperative to count the number of the rotations the flywheel makes whilst descending and ascending 280mm vertically. Based upon the initial findings, it became apparent that whilst increasing the weight on the weight pulley the potential energy lost would also increase, by considering the above formula and counting the number of rotations the flywheel makes it would be possible to accurately estimate the amount of Kinetic Energy lost due to friction. Whilst doing this it would be possible to consider the correlation between the amount of energy lost due to friction and how this is effected when increasing/decreasing the weight suspended on the weight pulley. This would aid the debate that there are clear discrepancies in the formula PE+PE Loss = KE.

Also, post the first experiment it is evident that sporadic results were recorded with regards to the findings for H2. If a third experiment was to be conducted, to avoid the same outcome as that of the initial experiment, it would be beneficial too alter the experimental procedure to designate one individual to measure the height of the ascending weight pulley to decrease the chance of man made error which occurred during the initial experiment. . Alternatively, it would be beneficial to utilize a number of slow motion cameras into our experimental procedure to minimalize human error with regard to our finding for h2. The use of this equipment would allow the technician to view the ascending weight pulley from a number of different angles and in slow motion, meaning the height recorded would be more accurate than that of the naked eye.
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