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Abstract

This paper delves into the efficient energy conversion in mechanical engineering and studies the optimization problem of centralized
energy storage systems. On the one hand, by reviewing the technology of existing centralized energy storage systems, the key role
they play in efficient energy conversion has been clarified. On the other hand, based on the theories and methods of mechanical
engineering, as well as advanced optimization theories, a new centralized energy storage system optimization scheme has been
proposed. In this scheme, we adopt a multi-objective optimization strategy that takes into account factors such as energy conversion
efficiency, safety, and economy of the system. We designed and conducted a series of simulation experiments, and the results showed
that compared with current non optimization techniques, the new optimization scheme significantly improved the energy conversion
efficiency of the energy storage system, while also significantly reducing the operating cost of the system while ensuring safety. The
results of this study provide new theoretical support and practical reference for efficient energy conversion, energy storage system
design, and related fields.
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