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Abstract

This experimental research design aims at the study and design of flywheel shape factors on a flywheel
energy storage system between thick rim flywheels and conical disc flywheels, and to compare their
K-shape for choosing the best application. To design flywheels, the metal used was SS400 and S45C was
selected for a flywheel support shaft. Then, flywheel pattern design and motion was investigated using
solidworks modeling. Simulations were implemented under no-load conditions. As results, the von Mises
stress of both the flywheels and flywheel support shaft have lower values than the tensile strength. A
comparison of mechanical properties of both materials revealed that the stress value will not affect the
deformation while working. The highest URES values were at the top edge, and the maximum values of
the conical disc flywheel and tick rim flywheel were in the ranges of 1.020-1.134 mm and 0.763-0.848
mm respectively. The safety values of the conical disc flywheel and thick rim flywheel were 1.23 and
1.608 respectively. Taking the time of flywheel energy storage into account, the conical disc flywheel had
a time value of 180 s and a thick rim flywheel with a time value of 120 s. Considering the speed factor,
the conical disc flywheel has a higher rotational speed than that of the thick rim flywheel at every test
time. Conical disc flywheels are ideal for applications because of their long-term energy storage. The
researcher assumes for the next experiment that conical disc flywheel rotation can store energy longer

with effective continuous performance.

Keywords: Flywheel, Flywheel Energy Storage System, Simulation, Experiment Design
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