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Optimization of energy-saving design parameters for rural houses in cold regions oriented by multi-objective

Teng Shaoj, Lihua Zhao’
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’Nanjing U+ Architectural Design CO., LTD, Nanjing, Jiangsu

[ Abstract] Energy saving in rural houses is of great significance for energy conservation and environmental
protection, but the one-sided pursuit of energy consumption reduction will lead to poor indoor thermal comfort and
high initial investment cost. It is necessary to consider the influence of multi-objective interaction on the
determination of energy conservation design parameters. By integrating the performance simulation technology,
support vector machine modeling, multi-objective genetic algorithm optimization and multi-attribute decision
method, this paper proposes a multi-objective optimization design process and method for collaborative
optimization building energy consumption, indoor thermal comfort and initial investment cost with machine
learning and optimization algorithm as the core. Taking a rural house in cold areas of China as an example, the
design process is applied and analyzed. The building orientation, south and north exterior windows width and heat
transfer coefficient, insulation layer thickness of exterior wall and roof, and heating design temperature in winter
are taken as optimization variables. The Pareto non-dominated solution including design variables and optimization
objective values is obtained through calculation, thus the design patterns considering three different requirements of
energy saving, comprehensiveness and economy are proposed, which can provide reference for the energy-saving
optimization design of rural houses in cold regions.
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