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Abstract
This presentation provides an overview of research conducted in the areas of electric vehicles (EVs), renewable energy, and lithium-ion battery technology. Electrical energy drives national development, yet most of the world’s electricity is still generated from fossil fuels whose combustion emits greenhouse gases detrimental to health and the environment. Renewable energy has therefore emerged as a vital strategy to mitigate greenhouse gas emissions and combat climate change.
Hydrogen represents a promising energy carrier because it is abundant and clean. Earlier research demonstrated the feasibility of the hydrogen economy through the design and implementation of a solar-powered hydrogen generation station and the conversion of an electric vehicle into a fuel cell hybrid vehicle. The station used photovoltaic panels and an electrolyzer to split water into hydrogen and oxygen, providing fuel for the vehicle entirely from renewable sources.
Building on this work, subsequent studies address the intermittency of renewable energy sources through advanced Battery Energy Storage Systems (BESS). Further investigations target lithium-ion battery performance and longevity through advanced Battery Management Systems (BMS). A patented BMS developed from this work enhances battery efficiency and lifespan.
Recent studies extend to the reuse of second-life EV batteries for stationary storage applications, including the design of advanced equalizer circuits and computational tools achieving over 98% accuracy compared to experimental validation. Collectively, these projects demonstrate how integrated innovation across hydrogen, solar, and battery technologies can support the world’s transition toward a cleaner and more resilient energy future.


