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Abstract
The growing worldwide energy needs call for developing novel 
materials for energy applications. The use of ab initio density 
functional theory (DFT) calculations is crucial in understanding and 
predicting the properties of materials at the molecular level, thereby 
playing a crucial role in the design of energy materials. Rapid 
advancements in computing technology, along with the evolution of 
computational methodologies, have improved the predictive accuracy 
of DFT-based calculations. The aim of this perspective is to introduce 
the advances in DFT calculations which accelerate energy materials 
design. Initially, we highlight the DFT techniques that enable precise 
simulations of essential properties of energy materials. Subsequently, 
we provide examples illustrating how these advancements have 
enabled the discovery of new energy materials, including those for 
battery applications. Finally, we discuss the existing challenges and 
outline future research directions in the computational design of 
energy materials, emphasizing their significance in meeting both 
current and future energy challenges.
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