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Analysis of Energy Efficiency Improvement and Energy-saving Technology

Application of Living Space Environment Control System
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Abstract: In response to the integration requirements of the “dual carbon” and rural revitalization strategies, and to solve the

problems of high energy consumption and poor comfort in the kitchen and bathroom of rural houses in cold northern regions, this

article takes rural houses in Tongchuan City as the research object, and adopts a combination of DeST energy consumption

simulation, orthogonal experiment, and engineering empirical method to conduct research around three core technology paths:

insulation optimization of enclosure structure, coupling of renewable energy, and intelligent regulation. The results show that the

combination of 50 mm thick EPS exterior wall insulation, 50 mm thick XPS roof insulation, and plastic steel insulated glass

windows can improve the energy efficiency of kitchen and bathroom heating by more than 40%. After combining solar photovoltaic

technology, the energy efficiency improvement rate can reach up to 59%, and the winter heating cost can be reduced by about 30%.
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