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Multi objective optimization of integrated renewable energy
systems in low-carbon building design
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Abstract

This article focuses on the direction of low-carbon building design. To solve the integration problem of renewable energy systems
such as solar energy and geothermal energy in buildings, a multi-objective analysis system based on minimizing economic costs,
maximizing carbon emissions reduction, and maximizing technical efficiency is proposed. The article proposes an integrated
optimization process from creating a digital twin system, establishing a mathematical model, using intelligent algorithms for solving,
to ultimately selecting and verifying the solution. By studying the trade-off relationship between multiple objectives, this integrated
optimization process can provide designers and decision-makers with a scientific and quantitative statistical selection method, so
that they can make the optimal choice for the integration scheme of renewable energy systems, thereby achieving the goal of precise
implementation of low-carbon buildings.
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