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1. [bookmark: _Toc190948403]Introduction
[image: A pen and a black square on a white surface

AI-generated content may be incorrect.]The aim of the ‘Energy in a Flywheel’ experiment is to substantiate the theory of kinetic energy  using the Potential and Kinetic Energy Kit ES9,(TecQuipment,2018). In our test kit we were given a Work panel to attach the flywheel and bearing block to, A magnetic ruler, a plastic guide which weighs 10 grams together with the weight hanger, the plate was added to be able to record our results easier against the height, a bag of weights weighing 10grams each and a piece of string cut to a desired length by our lecturer.[bookmark: _Toc193110380]Figure 1- weight and hook assembly







2. [bookmark: _Toc190948404]Experimental Procedure

Our task was to assemble pully block and flywheel to the work panel, add the magnetic ruler to the panel so when you add the plastic guide onto the hanger attached to the flywheel with string while allowing the weight assembly fall to 0mm, then carry out the experiment starting off with a initial weight by adding of 100grams the moving up in intervals of 100grams up to 500grams and record the height of the rebound dropped from 280mm each time and to calculate the forces with the data found.
An example of these equations is :
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[bookmark: _Toc193110381]Figure 2-full assembled experiment


3. [bookmark: _Toc190948405][bookmark: _Toc190948406]Results
starting height for all tests : 280mm
100-gram test: 
1st:                                   2nd:                          3rd:
4.05 seconds            4.61 seconds       4.54 seconds
202mm                        236mm                   230mm
200-gram test:
1st:                                   2nd:                             3rd:
3 seconds                    2.99 seconds        3.23 seconds
250mm                          253mm                    255mm
300-gram test:
1st:                                     2nd:                            3rd:
2.98 seconds               2.39 seconds        2.38 seconds
253mm                            255mm                    255mm
400-gram test:
 1st:                                      2nd:                           3rd:
2.06 seconds                2.09 seconds       1.96 seconds
258mm                            260mm                    255mm
500-gram test:
1st:                                       2nd:                             3rd:
1.86 seconds                 1.83 seconds        1.74 seconds
243mm                             245mm                     230mm


4.  Analysis
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[bookmark: _Toc193110373]                                                                                                 Table 1- test results

For this table the results are the mean of the three tests collected from each weight and time to reach the rebounded height in raw data.
Starting with a lower weight of 100grams which has a time taken to get to its max rebound height of 4.39seconds compared to the largest weight tested of 500grams with a rebound speed if 1.85 seconds which shows the gradual increase in velocity the more weight is added to the flywheel, to be able to calculate the velocity of each weight we took the mean of the time falling times by acceleration. To be able to get acceleration you take the initial starting height and divided by the time to fall squared.
Regarding the values of inertia the perfect value  is 0.000408kgm^2, with our results of 0.0005x with a margin of error, given the fact of human and manufacturing error making my result vary from the perfect value.

[bookmark: _Toc193110382]                                                                     Figure 3 -Torque grap

5. [bookmark: _Toc190948407]Conclusion

In conclusion after viewing and testing this experiment there are a diverse number of issues regarding the authenticity of results because of the liability in gathering data with the equipment given and the resources given to conduct the experiment therefore, to be able to fully prove the theory of kinetic energy this kit can be improved by margins with additional pieces and modifications. 
When a stationary object starts to rotate, it acquires kinetic energy. To slow it down or bring it to a stop, this kinetic energy must be removed. A flywheel is a specially designed rotating mass that stores energy through its motion. The system that uses a flywheel as its central component is called a Flywheel Energy Storage (FES) system. Flywheels help maintain a stable energy flow from machines that produce power at a consistent rate to systems with varying energy demands. They are also used to provide steady and smooth output from engines with inherently cyclical operations. Generally, flywheels are large, heavy discs that spin at high speeds. (Roymech,2020) Which in our experiment we validate these results shown by the energy transfer that elevated the mass to a fraction of its original height in a set amount of time.

To further increase the credibility of the results found in this test in repeating the practical experiment and recorded the results separately three times to make the results more reliable you can increase the amount of times repeating the process from any amount you wish but the more its repeated you are able to get a more grounded mean of each result for the table. An issue we came across in the credibility is to what decimal place to average each finding and data collected without the experiment, an example is in the graph showing torque over acceleration,



6. [bookmark: _Toc190948408]Evaluation

Each time weight was added to the assembly the string would stretch making the plate not in line with zero on the ruler, so we needed to adjust for each reading of different weights as well as repeating the test a minimum of three times to get an average and to be more precise in our findings. To make our results more accurate we used another ruler against the bottom of the plastic guide making sure it was dropped from the same place each time
To make our results more accurate during the three times we switched roles on who was recording time to reach the rebound height and who was watching the plate to see against the ruler.
To be able to fill in all the data needed for our table and graphs we needed to calculate the required data using formulas provided in the booklet as well as the toolbox website which states the needed calculations as well as the conversion rates of data’s
Another way of improving the overall credibility of the data collected is to run the experiment numerous times, in our experiment we took a mean of our results to add to the table but to make our data more reliable the test could have been repeated to obtain a more finite answer.
The credibility of calculations could change from manufacture error or tolerances in the making of different parts used in the kits which could affect cross referencing different results from different kits.

7. [bookmark: _Toc190948409]Further Work

There are a few negatives regarding the experiment, an example of this is human error due to stopping the stopwatch at the peak of the rebound as well as start the timer at the beginning of its decent, a way to counteract this negative is to use a high-speed camera which can also give a better reading of time rather than a stopwatch. Another issue we came across was having to readjust the steel rule to the metal plate each time weight was added as well as having the steel rule perfectly flush, you could counteract that with a spirit level to make sure it’s perfectly flush. 
We also used a standard piece of three-layered string twisted together which can unravel under stress causing a less accurate result of the max height. While the weight was being dropped from the testing height, at the bottom of its decent the hook assembly would hit the back board reducing the amount of energy it could have had on its ascent making each reading less consistent and accurate, therefore the test could be improved by having the flywheel assembly held above a height necessary without interference.
With the information gathered you are able to calculate the potential energy as well as the potential energy loss also the kinetic energy within the flywheel, proven by Tec Equipment’s YouTube video which goes into further detail on other uses of the kit such as energy in a spring and energy in a pendulum . TecQuipment Ltd (2020).
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