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Analysis on energy consumption of rural residential buildings in Shanxi

ZHANG Xinghui , MA Zhicong , GAO Chenhui ,LLI Zhao
(School of Civil Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract; Shanxi is a cold region, where have a large rural area and severe heating energy consumption in winter.
At present, there is less research work on the energy efficiency for rural buildings in Shanxi Province, and there is
a lack of corresponding scientific guidance for future energy efficiency in rural buildings. This article takes the
envelope structure as the main research content, and carries out targeted improvement work on the thermal
performance of the envelope structure. Among existing building energy analysis methods, there are shortcomings
such as a single research method, lack of scientific basis for typical building selection, and insufficient
comprehensive problem analysis. This paper uses questionnaires as the basis, and a cluster analysis in mathematical
statistics as the basis for selecting typical buildings. Through combination of DeET energy simulation software with
ADIAN finite element analysis software, the building energy consumption and the heat transfer of the envelope
structure are analyzed. Analysis and show that the average rural buildings in Shanxi Province can reach 105 W/m”,
of which the wall energy consumption is the highest. From a more comprehensive perspective of comfort, energy
saving, and economics, it is concluded that the wall structure of 20 mm thermal insulation mortar+5 mm grid cloth
+50mm polystyrene board + 240 mm solid brick wall has outstanding advantages in all aspects, and certain

promotion significance in Shanxi.
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Fig. 2 The insulation measures of roof insulation
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LS Tab. 1 Heat transfer coefficients of building envelopes
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Tab. 2  Analysis of variance of samples
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Tab. 3 Peripheral structure parameters of typical rural buildings
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2 2 3.1 84 0.63 1. 57 1.6 3.4 3.5
3 1 3.1 102 0.77 1. 57 2.9 4.7 3.5
4 1 3.1 64 0. 87 1. 57 1.53 4.7 3.5

5 1 3.3 92 0. 81 2.83 1.29 4.7 3.5
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Tab. 4 Calculation results of typical building heat consumption
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Fig. 4 Heat loss ratio of each envelope
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Tab. 5 Wall insulation structure
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Tab. 6 Analysis table of different parameters for different wall structures
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Tab. 7 Economic analysis of different structures
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