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[bookmark: _Toc49392047]Introduction
Introduction to Energy in a flywheel Science Experiment

I would like to explain the aim of the science experiment we are going to perform as part of a group. We will be using ES9 energy in a flywheel and writing down our results from the experiment to examine the results.

[image: ] (tecquipment, 2020)
[bookmark: _Toc15054600][bookmark: _Toc48933049]Figure 1
This experiment demonstrates the difference between potential and kinetic energy and how it can change from one to the other using a ﬂywheel. A body is said to be in simple harmonic motion when there is an oscillation that follows a consistent pattern expressing the amplitude of waves.

[image: Plot of height in y-axis and time in x-axis showing line motion rising towards +A and then following towards -A below x-axis. One period (t) is a full wave from +A to -A and then back to +A. The amplitude (A) is the the space between the x-axis and +A or -A.] (University, 2020)
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An acceleration towards the equilibrium central position and then a deceleration away from equilibrium is the magnitude proportional to the displacement. A flywheel, mass is accelerated around a central point which gives it rotational movement or known as (inertia). Producing and storing kinetic energy which can then be released again as mechanical energy, once an external force is applied it will begin to store energy, once the external force has been applied and rotational velocity decreases, it then releases the energy mechanically through torque.

[bookmark: _Toc49392048]Experimental procedure 
Experimental Procedure
To complete our experiment, we would need to follow the experimental procedures document.· So first we would need to put the ES9 (see figure 1) work panel together we mounted the top block where the rotor mounts to one side and the string mounts to a central rotating shaft. 
· Then fitting the flywheel to the block on the panel 
·  Adding our first amount of weights (100g) to the string upon the weight mounting hook  
· Also setting the length of the string and weight hook to a measurement of 280mm
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· In this figure (figure 4)  you can see that we have the experiment set up at the start point (at the top) of the cycle.

· We would now have one of the team ready and waiting with a stopwatch to time how long it takes for the flywheel to run out of momentum allowing the weight to drop down and backup this is a full cycle


· Another team member would count the number of full cycles that the flywheel takes overall 

· This would be repeated with a different amount of weight attached to the string going up in mass each time 


· Making sure that the test is consistent and as accurate as possible by checking the length of the string 

· Checking that we are starting from the same point when we add weight and start a new test using the steel ruler 
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[image: ] (uwtsd, 2020)Note
In box two it shows a ball with the weight (ball) of 60g this information is incorrect the mass that is used to conduct the experiment is a hook on the end of the string attached to the pully the hook being 10g with an additional 90g so a starting weight of 100g on the first test. 

[bookmark: _Toc48933054]Figure 6
	
[bookmark: _Toc49392049]Results 
                              	Table 2

Table 1Table 3

[image: ]             [image: ]             [image: ]

[bookmark: _Toc48932932]Table 4
[image: ]

In rotational motion, torque is required to produce an angular acceleration of an object. The amount of torque required to produce an angular acceleration depends on the distribution of the mass of the object. (softschools, 2020)
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Analysis

 A breakdown of the results that can be seen above in the results section of the report.
The ‘Excel Spreadsheet’ (table 1, 2 and 3) contains the data collected from conducting the experiment on the experimental kit ES9. It shows the different variables and how they are affected over the range of differing weighs on the flywheel string hook. The use of ‘Excel’ also allowed a greater level of accuracy with regards to the input of results data that aids a better level of calculations.
As the mass on the weight hook and angular acceleration increase and so does the loss of the gravitational potential energy this is shown in table 3 Cells (12G -16G) (for 100g or 0.1kg - 500g or 0.5kg)
As more weight is added to the flywheel there is more potential energy, the time taken for the weight to fall reduces this suggests that there is a grater amount of kinetic energy being produced this is shown by an increase in acceleration and also angular velocity of the flywheel itself.
Looking at the rise and fall times produced the falling time is slightly longer than the rise time this would indicate that the kinetic energy is almost identical to the energy produced for the rising weight, even when the weight is increased and there is more friction the added mass overcomes the additional resistance. 








[bookmark: _Toc49392051]Conclusion
Conclusion
In conclusion, this assignment was aimed to determine the energy stored in a flywheel.
The laws of conservation of energy state that energy cannot be created or destroyed it can only transfer from one form to another. 
As the mass is released the potential energy that has been at stand still until the release of the weights this then transfers in to kinetic energy (the weights falling and rotating the flywheel) plus the losses of the frictional force in the bearing block and air resistance, once the weights have done a full cycle or osculation. 
The more mass you add to the flywheel more potential energy there is to be turned in to kinetic energy in a flywheel or other rotating systems we call this torque which is measured in Nm or Ft Lb of force. 
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Evaluation
How it could be better 
The practical experiment went smoothly and demonstrated the principles of energy in a flywheel in an expected manner when the experiment was conducted we used weights on the end of a piece of string this created some swaying in different directions and coursed inconsistences in the experiment, if we could change this then a pin protruding out words from the flywheel with a solid hanging down that the weights could be attached to would eliminate this issue.
As for the accuracy of the test there are a few improvements that could be implemented such as two light gates being set in place at the top and bottom of the cycle (oscillation), so that this could be hooked up to a automatic stopwatch to remove any human error of starting and stopping the timer.
Multiple tests could have taken place to produce more results meaning more data that could be analysed to create a higher overall average.     
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Further work 
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Sewing machine Flywheel (or Hand Wheel). The flywheel allows you to manually lower and raise the sewing machine’s needle. When you’re setting up a project to start sewing it, you’ll lower the flywheel in order to lower the needle into the fabric. (place, 2020)

[image: Enterprise Flywheel Coffee Mill]coffee grinder 19th century; 15 inches height x 10.75 inch diameter flywheels; has original red paint with patriotic decals, patented July 12th,1898 (pinterest, 2020) these old style coffee grinders used the force generated by the weight of the flywheel to make the task of grinding coffee beans easier. 

[image: ] water pump Local pump manufacturer KSB Pumps and Valves demonstrated its engineering ability when it was called upon to develop a unique flywheel water pump system able to continue pumping long enough to mitigate the possible effects of water hammer in the event of power failures. (Publishers, 2020) 
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In rotational motion, torque is required to produce an angular acceleration of an object. The
Graph to show moment of inertia amount of torque required to produce an angular acceleration depends on the distribution of
the mass of the object. (softschools, 2020)
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