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STRUCTURAL ANALYSIS OF THE STC-4 SOLAR ELECTRIC VEHICLE ENERGY
STORAGE UNIT ACCORDING TO THE BRIDGESTONE WORLD SOLAR CHALLENGE
2023 COMPETITION REQUIREMENTS USING FINITE ELEMENT METHOD
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Abstract

This research aims to analyze the structural strength of the STC-4 solar electric vehicle's energy storage
unit built in compliance with the Bridgestone World Solar Challenge 2023 requirements. According to the
competition's regulations, participating teams must equip their solar-powered vehicles with an energy storage unit
capable of withstanding an acceleration of 20 G in all directions. The specified dimensions for the energy storage

unit's structure are 600 millimeters in width and 1,600 millimeters in length. The structural strength of the STC-4
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solar electric vehicle's energy storage unit was analyzed using the finite element method (FEM). It was found that
the front energy storage structure has horizontal expansion due to acceleration along the Y axis equal to 4.16 mm,
respectively. Horizontal expansion due to acceleration along the X axis is equal to 1.31 mm, respectively, and
horizontal expansion occurs due to acceleration along the Z axis is equal to 1.52 millimeters. The expansion along
the XYZ axis meets Bridgestone World Solar Challenge requirements, ensuring safety for drivers and passengers.

Keywords: Energy Storage Structure, STC-4 solar electric vehicle, Horizontal Expansion
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2.5.13 Energy storage packs must be mounted in the solar car so that they will be restrained in
a 20 g acceleration in any direction.
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