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Study on the energy-saving renovation performance of rural buildings based on
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Abstract: In the hot summer and warm winter area, the thermal performance of the rural building
envelope is poor, the indoor thermal environment is not good, and the energy consumption of air
conditioning is high. It is necessary to carry out green energy-saving renovation in the new rural
construction project. Three-dimensional greening can effectively use the original building struc-
ture to achieve the low-cost energy-saving renovation of the building. A three-dimensional green-
ing thermal performance comparison test room was built by which to test the thermal performance
of the roof greening and vertical greening enclosure in the hot summer and warm winter area. The
energy analysis model of the existing rural buildings was established, with the energy-saving ret-
rofit effect of different greening forms of the envelope structure analyzed. The results show that
when roof greening is used, the temperature of the inner and outer surfaces of the roof remains
stable relative to the un-greened roof. The inner surface temperature of the roof can be reduced
by 4. 4°C, the outer surface of the roof can be reduced by 16. 8°C, and the maximum hourly load
of the roof can be reduced by 14.79%. In the air-conditioning season, the cooling capacity is re-
duced by 15. 85%. When using the vertical greening, the external wind speed and solar irradiance
of the wall are attenuated by 80% and 90% , respectively, the maximum hourly load is reduced by
16.32%, and the cooling capacity of the air conditioning season is reduced by 16. 62%. At the
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same time, when roof greening and vertical greening are adopted, the maximum hourly load is re-

duced by 32.26% and the air-conditioning season cooling capacity is reduced by 33. 90%.

Key words: three-dimensional greening; rural building; energy-saving renovation; energy con-

sumption
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Fig. 14  Cooling load of rural buildings when only wall greening
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Fig. 15 Cooling load of three-dimensional greening (wall + roof) of rural buildings
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Fig. 16 Distribution of monthly cooling capacity
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