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Analysis of Energy Consumption Characteristics of Straw
Insulation Brick Buildings in the Full Life Cycle
Wu Yuqing, Li Jinyuan,Liu Yuhan,Liu Yitong, Xie Taojin,Huang Jinhuo, Li Xinyu,Chen Weiwei
(School of Energy and Mechanical Engineering, Nanjing Normal University , Nanjing 210023 , China)

Abstract: The pollutants released by straw burning have become one of the main sources of air pollution in China. When
the straw is made into thermal insulation building materials, it can not only reduce the environmental pollution caused by its
incineration, but also effectively reduce the building energy consumption. Therefore, a series of new straw recycled
insulation bricks are made in this paper. The energy consumption in the construction,operation and demolition stages are
comprehensively considered by using the full life cycle model, and the energy consumption characteristics of a hotel in
Nanjing with different walls are analyzed by employing the Fourier’s Law. It is found that the increase of straw content can
significantly improve the thermal properties of straw bricks, but that it will lead to the deterioration of their mechanical
properties. The sample brick with a content of 4% has the best thermal and mechanical properties. When the bricks with
the straw quality content of 4% are used to replace the commonly used clay red bricks and concrete bricks,21.8% and
68.2% power consumption can be saved in the whole life cycle respectively, which suggests a remarkable energy-saving
effect and a strong application prospect.
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Table 1 Raw material and its proportion of straw bricks

JRE L/ % KIe/ g #b/g K/g Faift/g
1.0 1 400 1710 400 32.0
2.0 1 400 1710 480 62.2
3.0 1 400 1710 540 93.3
4.0 1 400 1710 590 124.4
5.0 1 400 1710 670 155.5
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Table 2 Measurements of thermophysical parameters of straw bricks

SR DA
FEFF /% 1 2 3 4 5
HJE/ (kg-m™) 2055 1 986 1 879 1709 1577
SHEAF/(W-(m-K)™) 1.125 1.075 0.844 0.593 0.457
FeZs/ (J- (kg-K) ™) 1035.4 1172.2 1 240.6 1290.4 1326.4
SIRA/ (107 m?-s7!) 5.29 4.62 3.62 2.69 2.18
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Table 3 Relation between straw content and compressive strength

E 244 BURER(ED
FEFF R A8/ % 1 2 3 4 5
FKRES/(10°N) 2.072 1.832 1.919 1.849 1.713
PSR E/MPa 19.87 18.56 17.52 16.57 15.87
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Fig. 1 Relevant structural dimensions of the construction
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Fig.2 Performance parameters of bricks( wall) with different straw quality content
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Fig.3 The monthly evaluation index of wall made up of different wall brick materials
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Fig.4 The annual evaluation index of the wall made up of different wall brick materials
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