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The continuous rise in global energy demand, together with the depletion of conventional
resources, places increasing pressure on the scientific community to develop materials that
enable clean, efficient, and sustainable energy generation, storage, and utilization. The
phenomena underlying these processes are inherently complex, o8en occurring
simultaneously across multiple spatial (from atomic to macroscopic) and temporal (from
femtoseconds to years) scales. While experimental investigations remain fundamental to the
study of energy and environmental systems, our understanding of material behavior under
extreme conditions—particularly at the microscopic level—remains limited. Computational
molecular science has therefore become an indispensable complement, offering powerful
tools to analyze and describe the mechanisms governing these phenomena.

Molecular simulations, including static calculations, Molecular Dynamics, and Monte Carlo
methods, rely on intra- and intermolecular forces determined at quantum, classical, or
coarse-grained levels. These approaches provide essential insights into the structure and
dynamics of energy materials and help interpret experimental data. The integration of
particle-based and continuum methods within multiscale frameworks further enhances our
ability to capture the hierarchical nature of processes in energy and environmental
materials. Collectively, these computational methodologies form a vital foundation for
understanding, predicting, and optimizing the behavior of energy materials.
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MDPI Books offers quality open access book publishing to promote the exchange of ideas and
knowledge in a globalized world. MDPI Books encompasses all the benefits of open access – high
availability and visibility, as well as wide and rapid dissemination. With MDPI Books, you can
complement the digital version of your work with a high quality printed counterpart.

Open Access
Your scholarly work is accessible worldwide without any restrictions. All
authors retain the copyright for their work distributed under the terms of the
Creative Commons Attribution License.

Author Focus
Authors and editors profit from MDPI’s over two decades of experience in open
access publishing, our customized personal support throughout the entire
publication process, and competitive processing charges as well as unique
contributor discounts on book purchases.

High Quality & Rapid Publication
MDPI ensures a thorough review for all published items and provides a fast
publication procedure. State-of-the-art research and time-sensitive topics are
released with a minimum amount of delay.

High Visibility
Due to our global network and well-known channel partners, we ensure
maximum visibility and broad dissemination. Title information of books is sent
to international indexing databases and archives, such as the Directory of Open
Access Books (DOAB), and the Verzeichnis Lieferbarer Bücher (VLB).

Print on Demand and Multiple Formats
MDPI Books are available for purchase and to read online at any time. Our
print-on-demand service offers a sustainable, cost-effective and fast way to
publish MDPI Books printed versions.

MDPI AG
Grosspeteranlage 5
4052 Basel
Switzerland
Tel: +41 61 683 77 34
www.mdpi.com/books
books@mdpi.com


	Molecular Simulations of Energy Materials

