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1. [bookmark: _Toc180146192]Introduction 

The aims of this topic were focused on connecting research related to a flywheel in the lab. Key objectives included facilitating communication with others and gathering valuable information for the flywheel while ensuring a fair testing process. To achieve this, three tests were conducted for each flywheel to ensure a fair and accurate average. The goals involved using Excel to create a table, calculate results, and generate a graph. “What can fly wheels be used for? Fly wheels can be used in machines to act as an energy reservoir by storing and supplying energy when required.” (Ashika,2024, AQA A Level Physics Revision Notes 2017). Fly wheels can also stabilize engine speed, power smoothing in renewable energy systems, and mechanical clocks.


2. Experimental procedure 

Firstly, the flywheel was constructed in the lab, as shown in the picture [image: A white wall with holes

AI-generated content may be incorrect.]below. After that, tasks were assigned to each team member to conduct the experiment efficiently. One team member was responsible for winding up the flywheel and releasing it while counting down, stating “3, 2, 1, go” from a height of 0.28 m. Another team member was tasked with timing how long it took for the weights to drop to the bottom and hit the top. Meanwhile, a different team member recorded the height of the bounce from the bottom to the top. For example, the bounce height would be less than the initial height, which could be something like 0.234 m or 0.264 m. The researchers then conducted these experiments three times for each weight to find the average weight and time to fall, ensuring a fair test.

[image: A metal ruler and a glass container

AI-generated content may be incorrect.]
example of flywheel with weights on it being measured against the ruler. 
3.  Results  
The team calculated the results by recording the fall and rise times, as well as the height from top to bottom, with different weights attached. They documented these results and then calculated the mean average, which was used to generate additional results in an Excel table. The results are shown below.[image: A notebook with writing on it

AI-generated content may be incorrect.]


 


4. Analysis
From the data gathered the researchers crated a excel spread sheet to then gather more results 
[image: A screenshot of a computer

AI-generated content may be incorrect.]

[image: ]How they calculated potential energy was that was that they multiplied the weight by the height (0.28) and multiplied gravity (9.81) as well how they calculated this in excel is using the formula =sumA3*$C$11*$C$12

[image: ]
How they calculated mg was that they multiplied the mass by gravity using the formula =sum(A3*$C$12) 
And calculating PE loss adjusted was that they multiplied Mass (0.1) by time to fall and rise (4.19) then multiply (new bracket) by the height (0.28) then minus that by the H2 (0.23467) then multiply (new bracket again) Height (0.28)  divided (new bracket) by the height plus the H2 (0.23467) then close the 3 brackets and the formula should look like this =SUM(A3*$C$12*($C$11-D3)*($C$11/($C$11+D3)))

Calculating Falling time they start a bracket multiply the mass (new bracket) height (0.28) divided (new bracket) height (0.28) plus by H2 (0.23467) then close all the brackets and it will look like this =SUM(C3*($C$11/($C$11+D3)))  using the $ to lock cells so that you can drag down the formulas so that it is easier  

Acceleration was calculated by using I3 velocity (0.053885464) then divide that by G3 (falling time) (2.279518915) locking these as well, so it does it for all the rows. The formula will then look like this =SUM($I3/$G3) 
[image: ]
To calculate velocity, they divide the height (0.28) by falling time (2.27) where the sum looks like this =SUM($C$11/$G3) 
[image: ]
 Calculating omega, the team used 2 multiplied by pi multiplied Velocity (0.122832936) divided by C (0.0408) this will then calculate omega ad the formula should look like this =SUM(2PI()$I3)/$C$13
[image: ]To calculate Torgue you need to find F to and to find F=mg-ma with Torgue is T=Fr So, to find mg the researchers multiplied each mass by gravity (9.81) and calculating ma its each of the mass multiplied by acceleration and then F=(mg-ma) as you can results for F below 
So after calculating F you can then use the formula T=Fr so calculating that is as simple as using the results from F and multiplying them by r (0.0065) giving us the results of T (torque) with the formula looking like this =SUM($C30*$C$14)    

=SUM($C17-$C24) for F 

Calculating a (alpha) they used the formula A (alpha)= a/r so with this formula alpha was calculated by acceleration divided by R (0.0065) with the formula looking like this =SUM($H3/$C$14) 

 [image: A graph on a graph

AI-generated content may be incorrect.]
Above is an image of a graph that shows the moment of inertia (0.00015) how they found this is that they crated a graph from using Torgue and alpha to find the trend line equation which you can then calculate moment of inertia.  
[image: A white sheet with numbers

AI-generated content may be incorrect.] From calculating inertia, you are then able to do the KE (kinetic energy) by using the formula KE= ½*Iw^2(alpha) making the sum on excel look like this: 
[bookmark: _Toc180146196] =SUM(1/2*$C$36*$L3^2)
   
5.  Conclusion 
In conclusion, the researchers systematically used calculations and Excel formulas to analyse potential energy, torque, velocity, and other physical properties involved in their experiment. By employing formulas such as =A3*$C$11*$C$12 for potential energy then they used more standard formulas for mass and gravity, and acceleration and then used those results to calculate more complex equations like torque and moment of inertia which was derived from the formulas to make a graph of torque and alpha values. With the use of excels formula functions, including cell locking which played key part with the “$” allowed a very efficient process to process large datasets and calculate critical values such as velocity, omega and kinetic energy. And from these results the graph was derived from torque and alpha helped calculate the moment of inertia and from then they where able to create the final kinetic energy formula of =sum(1/2*$C$36*$L3^2) which then provided a result for energy involved in the system.  










6.  Evaluation 
During the experiment the team insured that it was conducted fairly by making sure that the conditions are the same for every test these being that the fly wheel was dropped from the same height and started falling at the same speed (0) , the team also insured that it was properly set up by checking lots of times and also using the same tools for each test, the team would also then repeat the same test 3 times to make sure there where no fluke results and then they where able to calculate a mean average by doing this as well the team was able to check for consistency and also being consistent with the way the team member would drop the flywheel as these factors would help reduce errors. With the chance to repeat the experiment, the team has decided that they would like to perform it in a wind-controlled space as this could come back with better and fair results as in the science lab. Perhaps there could have been a draft that could have affected some results, and by following these steps, the results will be more accurate and will reduce the unexpected errors. 


















7. Further work 
If I had unlimited time and money, I would create a more accurate timing and dropping mechanism to achieve reliable results. When a human performs this task, it can be somewhat slow and may lead to inconsistent results. However, if a machine were to handle it, the process would be more accurate and produce fair results every time. I would still repeat the experiment three times to ensure fairness and calculate a mean average.

To accomplish this, I would install a button that, when pressed, drops the flywheel and starts the timer simultaneously. Additionally, I would create a windproof room to eliminate any interference from drafts or open windows, ensuring that external factors do not affect the results. The reason for these improvements is to reduce confusion among participants, allowing everyone to focus on observing the height to which the flywheel bounces back, ultimately leading to better results.













8. References 

1 Ashika (2024). 11.1.10 Flywheels in Machines | AQA A Level Physics Revision Notes 2017. [online] Save My Exams. Available at: https://www.savemyexams.com/a-level/physics/aqa/17/revision-notes/11-engineering-physics/11-1-rotational-dynamics/11-1-10-flywheels-in-machines/. 

image1.jpeg
Prifysgol Cymru
Y Drindod Dewi Sant

University of Wales
Trinity Saint David





image2.jpg




image3.jpeg




image4.jpeg




image5.PNG
R I T VI

A C D F G H I J K L M
Mass. PE mghl Time tofalland  |h2 (M) mg (n} PE loss Adjusted |Falling time \Accelerataion  |[Velocity ormega |Torgue (NM} a (RAD/s"2) KE (J)
(kg) ) rise Tt ) i a v w
(secconds) (secconds)  [(mis2) (mis) (RAD/S)
0] 0] 0] 0] 0] 0] 0] 0] 0] 0] 0] 0]
0.1 0.27488| 4.18| 0.23467| 0.981] 0.024182676| 2.279518915|  0.053885464| 0.122832936 18.91622784| 0.006341474| 8.290071461] 0.005154396|
0.2 0.54936 2.75 0.24267| 1.962] 0.039236246| 1.473204889|  0.129012481 0.190061818| 29.26945156| 0.012585284| 19.84807403] 0.029545953|
0.3 0.82404] 2.55 0.249] 2.943] 0.048289679|  1.349716446| 0.153699676 0.20745098 31.94737627| 0.018829786| 23.64610399] 0.041835368|
04 1.09872 1.94| 0.24667| 3.924| 0.069531847|  1.031385877| 0.263218052 0.271479381] 41.80772688| 0.024821633| 40.48508482 0.122988893|
0.5 1.3734] 1.78 0.23935] 4.905) 0.107487275| 0.959661115| 0.304034058 0.291769663| 44.83242302| 0.030884389 46.77447044

0.164088831





image6.png
Mass PEmght [Time tofalland [n2{M} mg (n} PEloss Adjusted|Fallingtime  [Accelerataion  [Velocity omega [Torgue (NM} [ (RAD/S"2}  [KE()}
(kg} i} rise Tt i} it a v w
(secconds) (secconds)  [{mis2) (mis} (RAD/S}
9 9 9 9 9 9 9 9 9 9 9 9 9
01 0.27468| 219 0.20467| 0981 0024192676 2279518015 0.053885464] 012283936 15.91622784]  0.006341474] _ 8.200071461] 0000754397
0.2 0.545%| 279 0.24267| 1962 0009206046 147520489 0120012481 0.190061818] 2926945156 0.012585264] 1984807403 0.003612049)
03] 0.52404] 2.5 0,249 2943] 0.045269679|  1.349716M5| _ 0.153690676) 020745098 5194757627 0018329785 2064610099 0.006455355|
04 1.00572| 19| 0.24667| 3924] 0069501847 1061385677  0.263218052] 0271479381 4180772698] 0024821633 40.49508492] 0014740211
05 13734] 178 0,20935| 2.905] _ 0.107497275 0969661115 0.90034058] 0201769663 4493042002 0000894389 4677a47044]  0.021252034)
h1{m) 0.2g]
gimss2) 951
lctm) 0.0408]
r(m) 0.0065)
| (kgm~2) .0005]
MG
01 0.981]
0.2 1962|
03] 2943
04 3924
05 2,905
Ma
01] 000555356
02 0.0250024%
03] 0.045100903]
04] 0105267221
05 0.152017029)
F
01 097561143
02| 150519750M|
03] 2.806590097|
04 3815712779
05 4752082971





image7.png
mg (n} PE loss Adjusted|Fallingtime  [Accelerataion
i} o a
(secconds)  [im/s2}

9 9 9 9

0981 0.024192676 2279518915 0.053885464)

1962 0009206246 147320439 0120012481

2943] 0.045269679|  1.349716M5| _ 0.153690676)

3.924]  0.060501847| 1061385877 0.263218057)

4905]  0.107497275]  0.959661115] _0.304034058]





image8.png
Velocity omega [Torgue (M} |a (RAD/s"2}
v w
s} (RAD/S}
9 9 9 9
01283005 1891622724 0006341474 8.290071461]
0190061818| 2026045156 0.012585284] 1984807403
020745098 5194757627 0.018329786| __ 20.64610099)
027147581| 4180772698 0.024821635] 4049508492
0201769653 dascpaza0e|  oocnesasss| 4677447044





image9.png
omega |Torgue (NM} |a (RAD/s"2}  |KE(J}
w
(RAD/S}
9 9 9 9
1891622734 0006341474 5.290071461]__0,00075497|
202690515| __ 0.012565284  19.84807400] 0000512049
3194737627 0.018520706 _ 23,64610090] 000645533
21.807726%8|  0.024521633 _ a0.49508402]  0.014740211]
meaaos2|  o0cosodzms|  as7aaros]  0.02126203)





image10.png
h1{m) 0.2g]
gimss2) 951
lctm) 0.0408]
r(m) 0.0065)
| (kgm~2) .0005]
MG
01 0.981]
0.2 1962|
03] 2943
04 3924
05 2,905
Ma
01] 000555356
02 0.0250024%
03] 0.045100903]
04] 0105267221
05 0.152017029)
F
01 097561143
02| 150519750M|
03] 2.806590097|
04 3815712779
05 4752082971





image11.PNG
Torzue ()

oo

o

s

ox

oois

oo

oo

0 5

0035

x

Torgue (Nim}

s B

Afalphab (RADI"2)

—

—— o

-




image12.PNG
KE ()}

0.005154396

0029545953

0.041935368

0.122988893

L B A Rl A

0.164088831]





